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WEST INDIAN STARCHES, 

\\\ W It, MHTKNMIAW. M.A„ U.S, 

Ncioutdu Vs i-tiunt on tin* St 11 II of the Imperial 
Dcpaitmcnt oi Vgiiculturc for the West Indies. 

V stnkim; point m connexion with West Indian 
agriculture one whieli cannot fail to attract the attention 
of students of economic botany is the largo number of starch- 
ptoduciug plants Throughout the whole of the West todies 
the sweet potato the yam and the tannia or coeo arc the 
pnncipnl loot Is ot the natives, It is a tact, only too obvious, 
that starch i- the main constituent of tin* West Indian's diet, 
and that most ol the foods are decidedly lacking in other 
ennst it units more especially the liesli-forming, nitrogenous 
substances* 

In t he billow mg pages there is given information relating to 
a huge number oi the*ostarchy foods and the plants from which 
they me obtained ; and although the primary object of this 
paper is to deal with the microscopic characters of the starches, 
it hai been eonsideied advisable to include brief notes as to 
the souiees ol the stniches which are described. 

It will at nncelic seen from tin* list of starch plants that 
these an* by no mean- confined to any particular .set of orders 
oi families, but me veiy widely attributed throughout the 
vegetable kingdom At the same time, it will bo found that it 
is to some extent ehnraeierbtie of certain orders to store up 
food m the form of starch. This is particularly noticeable 
iu the ease of the natural order Scitamineae, containing, an 
it does, arrow loot, (ous-les-mois and other cm man, ginger, 
plantain and banana. 

In addition to tin* ordinary food plants, the Hal contains 
a number of plants which serve for feeding purposos in times 
of search v. NVoiii several of ( hone latter starch is extracted and 
eaten like arrowroot by the natives, who know it as 4 pap/ 
As examples may be mentioned the sour mi*), the sweet sop 
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and the mango. In tlmse eases (lie green, unripe fruits are 
utilized before the stored stareh has been converted into 
sugar. 

In Jamaica, stareh for laundry purposes appeals to be made 
almost entirely from the cassava, though corn star<*h is often 
used for the liner work : in Barbados, arrow root from SI. Vincent 
is almost exclusively used for this purpose. There are certain 
other starches mentioned in this paper, which, it seemed to the 
writer, might well be utilized for this purpose. A nice, white 
htaieli can be prepared, for example, from the wild variety of 
the tannin or coco (Col oca via CHCulvnht), or ‘scintch coco’ as 
it is often called. This plant grows in groat abundance in 
some parts of the West Indies; for instance, in the parish of 
St. Thomas, Jamaica, especially in the neighbourhood of 
Morant Bay and Bath, it is extremely common by the road¬ 
side. Possibly the fact that inconvenience h caused in the 
manufacture of staieh fiom this plant on account of the 
irritating juice it contains would stand in tin* way of its being 
widely utilized. Again, at certain seasons of the >oar a largo 
number of bread-fruits are allowed to tot on the ground. 
Bread-fruit starch, in a perfectly white, clean form, was found 
by the writer to be most easily prepared. 

STARCH PLANTS ARRANGED ACCORDING TO NATURAL 

ORDERS. 

In the following list of the principal starch plants, arranged 
according to tlieir natural orders, brief notes are also given as 
to the botanical characters, cultivation, yield, etc ; 

Anonackak. 

As has already been stated, a kind of arrowroot, known 
locally as ‘pap,’ is prepared, especially in times of scarcity, 



Fkj. 1. Kiuita and leaves of the hour sop. 

[From the Annual Jhjiort of tin Porto Jti<o Ayriculturat iS,unrtmn\t 

Station for 1002.] 

* 

from tlio uuripe fruits of one plant of this family, vi/,., Uio 
Sour sop (A non a muncafa). 






‘The Soui Mip is a sum 11 tree belonging to the family 
Anonacuu. It glows wild in many parts of the West Indies, 
wliere its well-known fruit is mueli appreeiated on aeeouut of 
its pleasant, sub-acid flavour. The tree bears a large, green 
fruit with rough, prick l> skin, which sometimes weighs over 
lilt. It has a soft, juicy, white pulp, in which largo black or 
brown seeds are embedded/ (Agricall inn* l iS faint, Vol. II, 
p. 300.) 

It is stated that pap is also prepared from the unripe 
lmils of the Sweet sop or Sugar apple (A. squamosa) and the 
Custard apple (-1. reticula la), but the writer lias not examined 
starches from these fruits. 

Anacakihackah. 

One of the many uses, to which the widely distributed 
Mango (Mangijcra indica) is put, is that of affording a kind of 
arrowroot. Though but rarely prepared in this dry form, 
frequent use is made of mango ‘pap/ Curiously enough, this can 
lie prepared either from the unripe, fleshy portion (mesocarp) 
or from the seed or 4 kernel. ’ Tlie30 two forms are dealt with 
below. 

It is stated in tlu* Journal of the Jamaica Agricultural 
Society (Vol. 11, p. 357) that the Secretary had received 
a sample of starch made from the green mango by a woman in 
St. Elizabeth. This was referred to the then Island Chemist 
(Mr. Francis Watts, Rl.C., F.C.S.), who reported as follows:— 
‘ The sample submitted consists of almost pure starch of fairly 
good colour, though capable of being washed to a somewhat 
whiter condition. In its properties it is \ery similar to 
arrowroot ; when boiled with water it pioducos a jelly of a very 
similar consistency to that produced by the latter starch. As 
an article either of diet or of commerce, mango starch will 
compare very closely with ai rowroot: this being ho, it is very 
doubtful whether it can be produced at a price sufficiently low 
to compete with arrowroot, of which the ordinary brands are 
now selling in the wholesale markets at prices ranging from i2<i. 
<o Id. per lb/ (Ibid., p, 107.) 

In this connexion the writer's experience in the preparation 
of mango starch, given under the heading of * I > reparation of 
starch from the foregoing plants' on p. 15, may be of interest. 

IjH(U'MINOHAH). 

Starch is present in the seeds of a large number of 
leguminous plants found in the West Indies. As, however, the 
proportion of starch is usually small, and starch is, in 
consequence, never prepared from them, but four examples are 
considered in this paper. Those are the Congo or pigeon pea 
(Cajanu$ indicia*), the common ‘ red pea * (Phascolus vulgaris ), 
h Crab's eye * seeds (Abrus prccatorius ), and the Ground nut or 
Earth nut (Arachis hj/jwgaea). 

Reference must, however, bo made to the Yam bean 
(Vachgrhhm tuber onus, ), which produces a large, starchy tuber, 
used for food purposes in times of scarcity, 



4 


'The following account of this plant was published in the 
Agricultural New#, Vol. Ill, p, 100 : - 

The yam bean ih not particularly common in the West 
Indies, although plants are to be found in cultivation in M»\etal 
of the islands. 

The following description of the plant and its uses is 
taken from Macfayden's Flora of Jamaica (p. 28U) : 

4 Klowery white. Seeds red. The root is formed of a number 
of simple eoid-like fibres, stretching under the surface 
of the ground, bearing in their course a succession of tubers. 

‘The beans are poisonous, but the root affords a very 
plentiful supply of a very wholesome food. The produce of 
three plants is usually sullicient to fill a bushel basket. The 
tubers may be either boiled plain, in which state they are 
a very good substitute for yams or other roots in common use, 
or they may be submitted to a process similar to arrowroot, 
and a starch obtained. This statcli is of a pure white, and is 
equal in every respect to arrowroot. To the taste it is very 
palatable for custards or puddings. Kven the trash left after 
obtaining the starch, and which, in the preparation of 
arrowroot, is lost, may. when thoroughly dried, be formed 
into a palatable and wholesome flour. 

‘ A very excellent flour may also be obtained by slicing the 
tubers, drying them in the sun, and then reducing to a powder. 

4 This plant is deserving of being more generally cultivated 
than it has hitherto been. It ought in a great measure to 
supersede the arrowroot in cultivation. It ran be planted at 
any season of the year and the roots are lit for digging in the 
course of four or live months ; the return is infinitely greater 
than that from arrowroot, and the proportion of starch also is 
more abundant, so that it oau be brought to market at so cheap 
a rate as to admit of being employed by calico printers in 
place of potato starch/ 

In an article on this plant in the AVir Hullelin (IS89, p, 17) 
reference is made to the use of the young pods as a vegetable, 
served like French beans, to which, how ever, they are superior 
owing to the absence of any fibrous strings. Although the 
beans are poisonous, the young beans can safely be eaten wdien 
cooked. 

It is stated in the Bulletin of lhe Jamaica Jiolanieal 
Department (No. 44, p. 4) that from one seed sown at Hope 
Gardens five yams were dug weighing altogether H Ih. 


UlTURBITAt'KAK. 

The only representative of this order among the West 
Indian starch plants is the Oho-cho (Seehium vdule ). This 
plant is known by a number of local names, among which mav 
be mentioned 4 Christophine, ’ * Chayote 1 and ‘ Ohayota \ It is 
widely cultivated for the sake of its edible fruit. 

plant, its smooth stem being furnished 
with tendrils. The flowers are yellowy male and female being 



found on tin* same plant. The Fruit, which is about 1 inches 
long, is used as a vegetable, though in places whore it is very 
abundant, it is also much used for feeding stock, especially pigs. 
It has also a reputation as a milk producer when fed to cows. 

Tin* cho-eho bears a large fleshy root which can be cooked 
and eaten like a yam. It can be severed from the parent 
plant, which will often go on hearing for six or seven years. 
According to Simmons in Tropical Ayrivulhire, this root 
contains about 20 per cent, of starch. The following analysis 
of the root published by Herrera in La Nat am! eon, is given in 
Bulletin No. 28, Division of Botany, U. H. Department of 
Agriculture (The Chapote . a tropical repel able ): -* 


Water . 

7DOO 

Starch . 

Resinous material 

20*00 

soluble in ether ... 

•80 

Sugars . 

Vegetable albumen 

-82 

*18 

Cellulose 

5-00 

Extracted material 

2-25 

Loss 

•20 

100-00 


4 On account of the ease with which it is digested, Herrera 
advocates the. use of the starch of the chayote as ft substitute 
for arrowroot in feeding children ami invalids as well as for 
general purposes/ 

Apocvnacmak. 

This order contains one plant, at least, in which starch is 
permanently stored, viz., Hchilcx umbel Lit a , In Jamaica it is 
a common weed in pasture* and is known as 4 nightshade/ ft is 
said to bo a deadly poison, and although stock usually giro it 
a wide berth, accidents have been known to occur through 
animals eating the plant when it has been disguised in 
someway. It appears to be understood that the swollen roots of 
this plant ean bo used for food purpose's, provided the poison i* 
thoroughly washed out, but nevertheless it. is scarcely over 
used. It would seem advisable, however, that analysts should 
be familiar with the structure of the grains of this starch, and 
a description is, therefore, included in this paper. 

('ONVOVATLAPHAK' 

This order contains the important genus Ipomoea . In 
Jamaica there arc about thirty native species, a number of 
which are cultivated on account of their beautiful flowers. 
The Hweet potato (Ipomom Bala lax), however, is cultivated for 
the sa.ke of its tuberous mots, while starch is prepared from 
several other species. 

In habit they are generally climbers, as for example, 
/. HorxfalUac, a common house ‘ creeper’ with itn tlno crimson 
flowers, Homo like the sweet potato have trailing stems, The 



flower usually has a tubular or bell-shaped toiolla ot virion 1 - 
shades. 

Among the species of the genus Iponuua whose -.tmchcs 
are described in the follow ing pages aie • 


L Batatas (sweet potato); a plant with herbaceous finding 
stem and rose-coloured downs ha\ing a puiple eentte. The 
stem sends out roots at the node 
wherever it is in contact with 
moist earth, and k tnbcis’ may 
be piodneed at these points as 
well as on the oiiginal root. 

I. IIorsfalHae is a species 
found in both the wild and the 
cultivated state, its lieh crimson 
flowers being very handsome. 

The plant is a eroepor and 
bears large swollen roots that can 
be severed w itliout disturbing the 
plant. From these starch is pre¬ 
pared by the peasants in Jamaica 
in times of scarcity. 

7. fastigkita (called ‘wild 
potato’ in Jamaica) is a wild 
twining species, especially com¬ 
mon in the limestone districts. 

The only species commonly 
cultivated is the sweet potato 
(7. Batatas). In the West Indie-, 
it is usually propagated by cut¬ 
tings from the ‘vinos.’ With 
good cultivation the yield is said 
to be from 4 to 5 tons per acre. 

Under exceptionally favourable* 
circumstances, a yield of 7 tons 
to the acre has been obtained. 

The percentage of starch in 
the roots varies from 20 to 20. 

Duggar in Sweet Pofatos Culture ami Uses (Fanner-/ 
Bulletin No. 20, United States Department of Agriculture) 
gives the average composition of seven varieties calculated 
from analyses of roots grown in three or four States, which he 
summarizes as follows: 



Pm. & Ipotnoca Du Ulus. 
|Kinui l)n horary oi (ittrtft a lag.\ 


Water . 

09-32 

to 

73-11 

Ash. 

1-09 


1-29 

Protein . 

1-88 

,1 

2-1/ 

Fibre . 

0-80 


1-23 

Nitrogen free extract (starch, etc.) 

22-73 


28-10 

Fat . 

0-13 

>1 

0-83 


Nyctaginkaw. 

An enlarged root, containing considerable quantities of 
starch, is found on the common, roadside plant, called in 
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Jamaica ‘Four o' clock' (Alijrabilix dichotomy). Thin plant 
obtains its popular mum 1 from the fact lha( the Mowers do not. 
open until the sun has left them. 

Pouyoon XCMAK. 

Tin* large-growing Iona of the popular creeper, known in 
the West Indies as * Pink Poralitn' (.1 ttfiffomm iasif/itix), has 
tuberous roots resembling tliosi oi‘ cassava. 

NpnioitniAricAic. 

This order contains oik 4 ol* the most important sources of 
commercial starch, viz., cassava. There are two forms of 
cassava, known respectively as ‘sweet' cassava (Munihot Aipi) 
and ‘bitter’ cassava ( Maniftof nfilisHiuia). Of those the latter 
contains considerable proportions of prussic acid: while sweet 
cassava is frequently supposed lobe free from this poison. It 
should, however, be pointed out that this distinction is not 
altogether to be relied upon. It has been demonstrated by 
Francis and nltorwards by Parmody, in Trinidad, and by 
Cousins, in Jamaica, and others that the so-called ‘swcot.' 
cassava frequently contains a considerable quantity of prussic 
acid. Consequently, great a-a re is necessary in using these 
plants for food purpose's. As stated in the A{/riculhnttl’Nam, 
Vol. 1, p. 5 : ‘ From Ilnur investigations it appears that “ sweet" 
cassava not only contains tin* poisonous prussic* acid, but 
contains nearly as much as bitter cassava, and that by mere 
chemical analysis it would be impossible to distinguish between 
the two. Professor Cannody was able to show that whilst in 
bitter cassava the prussic acid is distributed more or loss 
uniformly throughout tin* tissues of the root, in the sweet 
cassava it is located in the skin and outer portion of the rind.’ 

For purposes of starch extraction the various varieties of 
bitter cassava an* usually preform! on account of their con¬ 
taining a larger percentage of starch. Moreover, a valuable 
by-product is obtained in 1.1 ic manufacture of starch from 
bitter cassava by concentrating the extracted juicoaml dissipat¬ 
ing the poison by boiling. This by-product is known as 
‘cassureep’ and forms the basis of many well-known satires, 
Passu va contains from to hi) per cent, of starch. 

Writing on ‘Jamaica Passava' in I ho Hultrfhi of thv Ummim 
Ih'ixtvlmvo) of Affrirnfhnr for February 1001, Mr. 1L IT. 
Oousins says: ‘The demand for cassava, starch of high quality 
for dressing Manchester goods has recently been impressed upon 
us by the visit of a. prominent representative of the industry in 
Manchester, if Jamaica can produce a high-quality cassava 
starch, free from libre, grit and dirt, and also free from the 
organic acids of fermentation which so readily arise when 
cassava tubers are allowed to stand, or tin* manufacture is 
carried out. in a dilatory and imperfect man nor, there is an 
assured market for all we can produce and at a remunerative 
price.’ The announcement as to the result of a trial shipment 
of cassava starch from Jamaica, published in the AgrUndtural 
NewH (Vol. Ill, p. PJ7), is likely to give an impetus to the 
cultivation of cassava in the West Indies for the manufacture 
of starch. 



A complete account of this plant and its cult i vat ion will ho 
found in Farmers' Bulletin No. 107, t ,S. Department of 
Agriculture; while Bulletin No. 58 of the Dhision of Chi‘mistr\ 
{The manufacture of atarch from Point tm and Cnumra) gives 
valuable information in relation to the suitahilit v of cassa\a 
as a source of starch, 


ritTICArKAK. 


In the natural order rrticuceac are found several plants 
hearing starchy fruits or seeds. The Breaddruit (Arloenrpaa 
ineisa) and the Jack-fruit (*1. intctfrijoliu) are dealt with in this 
paper. The well-know n bread-fruit lice produces an abundance 
of large, starchy fruits which are usually cooked and eaten as 
a vegetable. In some islands, however, a large number of fruits 
are allowed to drop to the ground and rot. As suggested else 
where, this waste might peihaps be prevented by preparing the 
beautifully white starch for commercial purposes. 

‘The following analysis of the hiead fiuil is recoided in 
the Experiment Station Record, Vol, XII, p. 1,070: 


Water 

10-21 

per cent. 

Protein 

... 2-81 


Fat . 

0-10 


Starch 

... 41-12 


Crude iibre 

... 1-20 


Ash 

... 1-78 


Undetermined 

... 3-05 

ii n 


‘In comparison with the sweet potato and yam (which agree 
very closely with one another in their chemical composition), 
the bread-fruit contains 25 to 30 per cent, less water, about 25 
per cent, more starch and a distinctly higher proportion of 
protein or nitrogenous matter. Expressed in other words, 
\vhilst 1 H>. weight of sweet potato or yam contains about 
12 ox. or water and 2 ox. of starch, 1 II). of bread-fruit contains 
about 6 a oz. of starch and only 7 ox. of water. Although 
superior as a food stuff, so far as chemical composition is 
concerned, the presence of over l per cent, of fibrous matter 
m the bread-fruit in a point in which it compares unfavour¬ 
ably with the sweet potato and yam.’ (Agrienltnral New*, 
\ ol. l, p. 40.) 


The following account of the jack-fruit tree lma appeared in 
the Agricultural Neirn (Vol. ri, p, 312): 

* £ h< l ^ a< £- fruit (4 r/mtrpan integrifolia ) is a large (, m < 
of East Indian origin, closely related to the bread-fruit 
(Artocavpus inctsa). It is common throughout tlxt West Indict 
where, as m the Ea«(, the fruit is much esteemed among the 
natives. 


The large, collective fruit is, like the pine-apple, made up 
of an aggregation of fruits (fig. 8). It varies in size from 12 
“V-,I* 8 and sometimes weighs as much as HO lb. The 
individual fruits, which are known as Hakes, consist of a .seed 

8 tlC fl y ,’ lmlpy . Iuas l havin K a strong odour. The 
number of these flakes varies from fifty to eighty. Though 
much appreciated by the natives, this fruit is rarely «. ft ten bv 
Europeans on account of its unpleasant odour. * 
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Tlu* seed, when ioast<d, is eaten a 
and is ^aid to icscmblo chestnuts 
\ wider in the Indian Ai/ncnltnnst 
says: k I believe it contains a veij \ 
large peieenlage oi starch, and as such >■ 
could he utilized in a \ariet> oi lonns. ^ 
If these seeds he taken to \m iglt 1 u/ 
each, one fruit will give us **»() o/« ol 
Hour, and twenty fruits, the produce 
of one tree, (500 o a. or 87 11). of Hour. * 
(Walts in Pictiunut/ of Mono mu 
Products of Indio.) 

The jack-fruit fields a valuable, 
fairly hard timber much used foi 
making furniture. 

The heart w ood is oi a light, > el low ish 
colour when fieshl> cut, but darkens 
considcrahlj on exposure. It possesses 
a beautiful grain and is capable of 
taking a high polish. 

The wood also fields a yellowish 
colouring matter used for dyeing 
clothes. From the huik. a <laik gum 


an ai tide of food, 

\S 



Km .t. Ait oral pns 
integi’itolla. 

Showing halt anil leaves. 
|Kiom K* ti On ah 1 

the 


is 


obtained, wIdle 
juice of the fruit yields a rnoutchouc-likc substance. 

The tree affords excellent shade For stock in pastures, and is 
recommended by some as a suitable shade tree for coffee, but 
this favourable opinion is not uniformly held. 

Akoiiikak. 

One of the most commonly occurring food plants In the 
West Indies is ('olocasia isadcnta, of which the following des¬ 
cription appeared in the Af/ricaltural Ncn's> Vol, II, p. 858 : 

This plant, whose botanical name is ('olocasia csculenta, in 

known by a variety 
of names. The name, 
tannin, is probably 
the one most gen¬ 
erally used, though 
the spelling of it 
considerably 
ior,* * inn* 
liter,’ ‘ tania,’ all 
being found. In 
Jamaica jot another 
name 'coco’ -is 
given to the plant; 
while in the East it 
is called “taro/ 

Colocasia asm* 
lenta, belonging to 
the natural order 
A roidcac, is, a atem- 
Iohs perennial herb 
with largo arrow* 



ColooANift cstcultnU. 
[From Dit'tUnairy oj UanUminy d 



10 


headed leaves. It in cultivated for tin* sake of its starchy 
root-stock, which is frequently largo and thick. As a food 
crop this plant occupies an important place in the West Indian 
Islands, its tubers being one of the principal articles of diet 
among the poorer classes. In addition to the rhizomes, the 
young leaves arc eaten as a vegetable. 

The cultivation of tannins is of a very simple nature, being 
similar in most respects to that of yams. In good laud, that 
has been well prepared, large crops can be obtained. At the 
Agricultural School in St. Vincent, 1,33(11 ll»., valued at 
£13 12s. lid., were dug from J acre. 

In these islands this plant has another important use, 
namely, as a shade plant. It is particularly adapted for shading 
young cacao plants, and has been similarly used for coffee. 

Another plant, usually considered to boa variety of (Woms/u 
rscvlenla, is that known as .‘wild tannin’ or 4 serai eh coco.* 
This plant, it seems to the writer, might well he made use of 
us a source of starch. Tt is very abundant in Jamaica, 
and is, in fact, regarded in some parts as a troublesome weed. 
The reason for the common name, ‘scratch coco’, became 
at once apparent to the writer when he extracted starch from 
its rhizomes. 

Gramtnkak. 

Two members of the grass family are included hi this list, 
viz., Corn or Maize (Zea Maya) and Guinea corn (Sorghum 
vnlgare). Both these plants are commonly cultivated through¬ 
out the West Indies and no description of thorn or of their 
cultivation is necessary. 

The cultivation of maize has attained huge proportion^ in 
the United States. In the Yearbook of the U, .S'. Depart mnif of 
Agriculture it is stated that tins corn crop of 11)00 was 
2,105,103,000 bushels, out of a total production (for the world) 
of 2,822,900,000 bushels. 


Diomtorram. 

This is tho order of the yam plants. The IVum'uccue 
are said to have boon introduced into tin* West Indies from 
Africa and Asia. They are now widely distributed throughout 
the West Indies. Tho plants tiro herbaceous with tubers 
or rhizomes. Their slender stems, often measuring 20 feet in 
length, hold themselves up by twining around some support. 
The rotation is towards tho left, though there is one curious 
exception, the Indian yam or ‘yampio 1 (DUmeorea fri/ida ), 
which turns always to the right. 

The tubers vary considerably in size and colour. Those 
produced by JD. trifida are about tho size of small potatos, 
while those of other species often weigh 30 to 40 lb. or even 
more, and measure as much as S to 4 feet in length. There is 
a very large number of yams known to cultivators in tho West 
Indies, but they all appear to be varieties of three or four 
species. 

As pointed out by Mr. llart in the Trinidad ftulldin of 
Miscellaneous Information (Vol. II, p. 200), the nomenclature of 
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the Diosooroas is anything but dear. While giving tin* 
following list of* yams, Mr. Hart states: ‘ The botanical names 
hero given are those to which it is believed the various species 
should he inferred, but are still given with some diffidence ami 
only as material for better identification': 


DioHcomt nlrtlu , I *. Negro yam, Barbados yam, AVbite 
yam. 

/). saliva , U Yellow yam. 

1). I it tea, Mey Afou yam. 

IX ualahva, Koxb. \ 

I). UnUthtH, Dorns) **""■ 

IX tvijitla , L, Oush-eiish or Indian yam. 

IX tmlbifem , L. 1 Ont-aml-throw-away' yam. 

IX tviphylla, L. 

IX yolyytnioidrs, II.R.K, 

IX Kegvliana , (Irish. 


The yams, whoso starelies are here described, are those 
known in Jamaica as Negro yam, Yellow yam, Lucca yam, White 
yam, White Hour yam, and the yampioor Indian yam (A irijUla ). 

The yam is one of the chief foods of the negro and is 
eonsidored more nutritious than tin* English potato. Church 
in his Food gives the following average composition : 


Water . 

71H1 

Albuminoids . 

0.0 

... M mi 

Starch . 

15%‘t 

Fat . 

0*5 

Cellulose . 

0-0 

Mineral matter 

1*5 


The cultivation of yams is of the simplest nature. The 
soil is merely loosened with a hoe before planting, the soil 
being afterwards drawn tip into a ‘hill’. In Jamaica and 
Trinidad a poles about 8 feet long, is placed in the ground for 
the plant, to twine around; in Barbados, however, the plants 
simply trail along t in*) ground. 

The usual method of propagation, as practised by the 
peasant, is hh follows: The tubers are removed in such a way 
as to leave the top with the ‘vines' attached, which are 
returned to the soil and moulded up. After about three months, 
another tuber is formed; this is known as the‘head’and is 
used for propagating purposes. But the yam can he propagated 
like the Irish potato, i.e., by culling up Hie tuber into tt number 
of pieces, each of which will product* a plant. 

An acre will yield from I to 5 tons of tubers per annum. 
Mcitaminhah 

Ah already mentioned, this order contains a large number 
of starch-yielding plants, viz,., Tous-les-mois (Canna Mulls), 
Indian Hliot ((\ indiva), Arrowroot. (Maranfn arundinuvea), 
(linger {Xinyilwv officinale), i\n<\ the tribe Musette* Thom 1 plants 
are all cultivated for the sake of their starchy rhizomes, by 
which, too, they are usually propagated. 

Jmi/mw/ is cultivated extensively in the West Indies, 
notably in ML Vincent. But Bermuda arrowroot, is usually 



considcioil of a higher quality and commands a higher price m 
the market. In growing ai row loot the preparation of the land 
is of great importance, the > ield being much greater whero it 
is grown under high cultivation. Dr. Nicholls states in his 
Tropical Ayricallarc: ‘The rhi/onios contain 20 pei cent., or 
even more, of starch: but. owing to the rude processes of 
manufacture usually employed to separate the feeula, it is 
seldom that more than 15 per cent, is got and this would give 
about 7 cwt. of prepared arrowroot to the aero* But with high 
cultivation, on rich soil, much larger returns may he looked for. 
Indeed, in Natal, as much as 1 ton of arrowroot has been made 
from the rhizomes grown on an acre of ground \ 

The following interesting account of the preparation of 
ariowroot is also taken from Dr. Nicholls' work: 

‘The rhizomes having been dug up and washed they are 
pared with sharp knives so that every portion of the outside 
skin is removed ; and, at the same time, all unsound portions 
are cut away. The skin contains a resinous subst a nee which 
would discolour the arrowroot and give it a disagreeable 
flavour; it is necessary, therefore, that great attention be 
given to the paring of the rhizomes. After the skin is removed, 
a second washing is necessary; and then, in order to get out 
the starch, the rhizomes are to be reduced to a pulp. This may 
be effected in three ways namely, (1) by pounding them in 
wooden mortars; (2) by passing them between the rollers of 
a mill; (3) by pressing them against a rapidly revolving wheel 
covered with rough tin like a nutmeg grater which tears the 
mass to pieces. In places where arrowroot is cultivated on 
a moderately large scale, the last mentioned pulping process is 
the best, for the grating mill can be made at very little 
expense. The next thing to do is to mix the pulp thoroughly 
with good clear water, and then to pass the whole through 
a fine sieve which separates the fibrous substance and permits 
the feeula to bo carried off with the water through the 
meshes of the sieve. The fibrous refuse is thoroughly squeezed 
to force out any of the starch entangled in it, and it is tlum 
thrown away, or, preferably, used as manure for the next crop. 
The water and the starch are run into cisterns or tubs ami 
allowed to settle, when, after a time all the starch will subside 
to the bottom and the water can be drawn off. The feeula is 
then stirred up with fresh water, passed through a second 
sieve of a finer mesh, which may bo of brass wire or muslin, 
and allowed to settle as before, the supernatant fluid being 
drawn off when all the starch has fallen to the bottom. Tliia 
process may be repeated several times, or until the water 
appears perfectly clear over the starch. The object of the 
several washings is to remove everything from the pulp but 
the starch, which, in its pure state, is the arrowroot of 
commerce. After tho last washing the water is drawn off, and 
the pasty starch is taken out of the tubs or vats and put on 
trays with calico bottoms to drain and to dry, the drying 
process being usually effected in the sun or in sheds, the sides 
of which are left open or enclosed simply with galvanized wire 
netting to allow a free circulation of air. In Bermuda, it is 
calculated, according to Simmonds, that M 4 barrels of peeled 
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and cleaned rhizomes will yield in good season about 100 Ih, 
of good arrowroot, and will take from o to (5 puncheons of 
dear soft or tank water ; it will be about twenty-four hour* in 
the water from the time of grinding till it is upon the cloths or 
drainers". The arrowroot will take about three or four clays 
to dry properly; but the' hotter the sun or the drier the air 
and the more quickly the product is desiccated, the* whiter will 
be its colour and the bettei its quality. After it is dried the 
starch will be in cakes which will have to bo broken up into 
small lumps before it is packed.* 

TouH-lea-Hioin is cultivated in much the same manner as 
arrowroot, and the starch is prepared by a similar method, 
Toub-lcs-mois ‘arrowroot* is of considerable value as a food 
for infants and invalids, the starch being very readily soluble 
iu boiling water. It is stated in the Journal of the Jamaica 
Agricultural Society that in New {South Wales &> tons of tubers 
were obtained on l acre, yielding 8^ tons of starch. This 
plant, and also the* Indian shot. {(\ indica} are cultivated in 
Jamaica under the unfortunate name of ‘tapioca*; and starch is 
prepared from them. 

Uiugcr: The structure of the starch grains of ginger will 
be discussed in the following page's, but as this plant is never 
grown for the* ‘-ake* of it* starch, no further mention need In* 
made of it here*. 


MPSKA.K. 

The starch plants in this tribe* arc the Banana (J/iom 
xapientum) and the Plantain (M. mpienfum, var. paradmiaca). 
The plants arc cultivated almost everywhere iu the* tropics 
where* they fe>rm important articles tif food. 

Many attempts have in recent years beam made to develop 
a trade in banana Hour and banana meal. These articles are 
credited with considerable dietetic c|ualitie k s, be>th on account 
e>f their nutritive* value* and their ready digestibility. 

The following analysis e>f fresh pe*ele*d bananas is taken 
from ProleHsor (Inurh’s Food : 


WjiUt. 

:;h> 

Albuminoids 

1*7 

Sugar and pe*ctose* 

22-8 

Pat. 

0*0 

Cellulose*.. 

0*2 

Mineral matter ... 

0*8 


If this l><* com part jd with the* following analysis of fresh, 
green (unripe*) bananas, published by Messrs. Harrison and 
Jemman (Jtejjnr/ on Agricultural u'ork in flu * HoUtnic Gardens 
Hr it ink Guiana , for 1800), it will be seam that the composition 
of the fruit at different stuges of matuiity varies ve»ry cem- 
shlonelily. As stated by Dr. Warden in the Dictionary of 
Economic Producttt nj India (Vol. V, p, 801): * The groem limit 
contains over 12 per cent, of starch, which disappears as the 
fruit ripens’: - 
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Water . 

/!)*! 1 

Kat 

•is 

Sucrose 


(Uueoso . 

21) 

Staid) 

11-11 

Albuminoids 

1 ••‘15 

(hnns, etc. 

Digestible fibre . 

•SIS 

10-07 

Woody fibre 

•ISIS 

Ash .. 

•S7 


The composition of banana and plaintoin limits is nUo 
dealt with in au at tide in tho Kru' liu/h’hn (1801, pp. 805-10), 
when* tho following results of Professor Church's analyses 
of samples of banana inoal, (a) from Jamaica and (b) from 
Surinam, are given: — 



00 

(10 

Water 

inn 

11*8 

Albuminoids ... 

2-5 

2-8 

Starch, sugar, gum, etc. 

77 7 

70-5 

Oil . 

ID 

•7 

Fibre 

•7 

•» 

Ash 

IMS 

2‘8 


‘In the above samples starch is more abundant than sugar; 
the proportions of the latter increase as tho fruit ripens.’ 

In reference to the composition of those fruits, Messrs. 
Harrison and Jenman make the following statement in tin* 
report referred to above: 

‘Though tho food elements in tho banana vary from those 
of the plantain, tho sum total of them is much the same. The 
plantain is decidedly richer in starch and glucose, while t he 
banana excels in albuminoids and digestible fibre. Tin* 
advantage of value is with the plantain. 


‘The following analyses of the common plantain, fresh and 
dried respectively, arc closely representative of the elmraHoi 


varieties. Plantains are 
it in albuminoids and fat: 

essentially a 

Fresh pulp. 

starchy fund, 

Flour from 
dried pulp. 

Water 


IS2-SIS 

1PH0 

Fats... 


•ll 

I-05 

Albuminoids... 

« • • 

1-58 

8-75 

(illlCOSO 


2-25 

5-81 

Starch 


22'1 IS 

BSD 1 

Tannin, giun, etc. 


•50 

P20 

Digestible fibre 


o-oi 

21-87 

Indigestible fibre 

1 «l 

•10 

•05 

Ash. 

Ml 

•80 

1D0 
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IMiMPARATION OP STA1U II PltOM TIIK POKKt'OINb 

PLANTS. 

The following biicf note-* on the preparation of starch 
ftoni the foregoing plants will Ik* ol interest* as indicating tlu* 
possibilities of the uses ol* these plants as himcli producers on 
a eonimeieinl scale. 

In order to have absolutely authentic specimens of the 
starches to be described, the writer personally prepared rumples 
I'lom all of the plants in the above list. He is, however, 
indebted to Mr, Oscar A. M. Pourtado, of Belle Vue, Jamaica, 
for Samples of banana starch. Mr. Pcurtndo has for some time 
been engaged in the commercial preparation of banana meal. 

In preparing starch from roots and tubers, tin* following 
was the method adopted : The tubers were first well washed 
and their skins removed ; they were then grated with an 
ordinary kitchen giatcr, the grated material being next placed 
in a muslin bag and squeezed with the hand in a vessel of 
clean water. The starch was thereby roughly extracted. It 
settled to the bottom of the \ossol on being allowed to stand. 
The water was theioupon decanted and the sediment stirred up 
with fresh, clean water. This washing process was repealed 
several times until the starch settled quite clean: tins was 
afterwards dried in the sun in shallow dishes. 

In Uio cast* of seeds, the grater was replaced by a small 
coffee mill, tin* remainder of the operation being identical with 
that adopted for roots and tubers. 

Jt will be seen from the following notes that them was 
a great variation in the ease with which the starches could he 
extracted. Some were difficult to grain; in other cases the 
dilliculty was to squeeze out the starch, seemingly on account 
of the presence* of mucilaginous matter which caused thomasH 
to become \cry stiff, \gain, probably for the same reason, the 
starch of some of the plants took a long time to settle; and 
frequently tin* fermentation, which often took place, tendered 
matters still more difficult. Such points as these would have 
to be taken into consideration in determining whnt starches 
could be extracted on a commercial scale; 

Sour nop On account of the large number of seeds in the 
fruit and the readiness with which tho fruit stains, it is 
extremely difficult to prepare standi from this fruit. Moreover, 
the starchy liquid undergoes fermentation so quickly, that it is 
dillicult to wash the starch. lionet*, tlm latter is nearly always 
of a had colour. 

Manyo . Practically tlu* same diiliculties occur here, hut 
it is possible by very careful washing to get a much whiter 
starch. 

lied pvu and Pif/t on put. There is no dihiuulty in prepar¬ 
ing a nice, white starch from these seeds, and the same may be 
said of tlu* ( K rab’s eye beans (Abrim prmttoriun). 

Ground nuf . The dilliculty in this ease is to get rid of the 
oil. The amount of starch is small and it can be obtained 
without much dilliculty from the ‘meal/ It is only included 



m this paper on account of its exhibiting characters entirely 
different from those of ordinary leguminous starches 

Vam bean : The preparation of starch from the yam bean 
is a very simple matter. The root, which is of a vei\\ wa lory 
nature, is easily grated, and there is no mucilaginous matter to 
interfere with the squeezing process. The starch settles rather 
slowly, but a nice, white product can be obtained without much 
washing. This is of interest as adding weight to MnelaydenN 
recommendation (hoc p. I) that this plant should he grown as 
a source of starch. 

Starch was also obtained from the seeds ot the jam bean. 
The notes given above, for ground nut staich, apply also in this 
case. 

Cho-cho : A beautifully clean, white starch can be obtained 
from the cho-clio roots without the slightest difficulty. 

Niylitnluuh': When once the tubers have boon grated, it is 
a simple matter to prepare a nice, white stareh. The squeezing 
operation gives no trouble and the staich settles readily. Tin* 
tubers, however, are small and of irregular shape, which makes 
it difficult to scrape and grate them. 

Pink Cowlitu •* Starch can be extracted from the tuberous 
roots of this plant without any difficulty. The toots being 
dry, they are readily grated, and there is no mucilaginous 
matter to hinder the succeeding operations. 

Street po&i/o; There is no difficulty in preparing starch 
from the .sweet potato root, nor from those of the other* 
fpoinoeac. The starch washes well and when dry is quite white. 

Cassava . The same remarks apply to both bitter and 
sweet varieties of the cassava. 

Bread-fruit; The sLarch separates freely and can lie 
obtained in a perfectly white condition. 

Jack-fruit: In thin case great difficulty is experienced. 
The individual seeds ha\e to be grated. They stain very readily 
and fermentation soon sets up. These difficulties make it 
almost impossible to obtain a clean, white starch. 

Arrowroot* Can huh anti (tinner : Ver> little difficulty was 
experienced in the case of thc*o, except that the starch requir es 
several washings before it is entirely free from dirt. On 
account of the knotted ami fibrous nature of some of the 
rhizomes, they are not eusy to scrape. 

Banana: It is extremely troublesome, on account both of 
the readiness with which the fruit stains and of the rapid 
fermentation, to prepare banana starch. The writer was 
unable, even after several attempts, to get a really white 
stareh. Mr. Feurtado, who furnished samples, states that he 
has always experienced similar difficulties 

Plantain : Strange to say, the plantain gave far less trouble, 
and the starch obtained from it was fairly.white. 

Yatun: With all the varieties of yams difficulty was 
experienced on account of the presence of mucilaginous matter* 
The most difficult, in this respect, was the * white" yam; the 
‘ negro 1 variety gave the least trouble, But although it is so 
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(1,1‘licult to squeeze out the -tai<*h, the latter settles readily, and 
the result is as white a staieli as ran be desired. 

ftnnuit or i'om Tlicie appeals to he a lame amount of 
mucilaginous mattei in the edible vai iet>, and this makes the 
spin c/mg pioee-- '•low and (odious. The stareh settles 
readily, Iiowewi, and b I*»iily white. In digging tubers for 
staieh preparation taie would haw to he taken to a\oid 
injuring the tubeis, as whole out the sin faces become much 
discoloured, and this adds to the difficulty ol* get ting a white 
stau*h. 

In the east, howe\ei, of the wild tannia or fc scratch coco, 1 
starch e% tiaction is \o\> easy. There appears to be Far loss 
••uiiiiii) matter and consequently the starch comes through the 
muslin quite icndily. Scarcely any washing is required to give 
a perfectly w bite starch. 

MMIOSHOIMH (‘II \R UTlflRS OK STARCH (WAINS. 

(1) lOIAIIPK ATION VNI) ChAsslPU’VTION W StAKMIKs. 

Tin cNumination of starch grains has always boon 
a popular study with mii'roscopists, probably on or since the 
compound mieioseope came into use In consequence, it Inis 
long been known tint starche- of diHcrcnt origin show distinct 
and definite chaiactciand that this tact lenders it possible to 
determine from whit plant any particular starch has been 
prepared. This has been found to be of great service in 
detecting adultcintion- ; a common instance of which is to be 
found in the detection of the adulteration of arrow'root with 
potato standi. The largei si/e of the potato grain, tin* greater 
distinct lies- of the concentric lines, as well as the position of the 
hilum and other chat net eristics, make it a simple matter to 
distinguish the two starches when examined microscopically. 

K\ unination by polarized light is found of great assistance 
in identity mg -taielie Rlytli recommends it in conjunction 
with led and green -elemte plates, when a beautiful display of 
colours i- obtained with certain starches, arrowroot and 
potato being (ho e u-ually mentioned, while it is generally found 
that theie i little coloration with cereal and leguminous 
Marche . Tiipc, m a paper on I he discrimination of starches by 
polatizcd light in the ,bm///s/ (>'<>1. 20, p. 210), states: ‘As 
a rule Hu* Marche- obtained from seeds ga\c very little colour, 
whilst those from root*- afloided much.' 

It appear to the wider that comparatively few r of the 
West Indian -taiehes iia\e hitherto been examined in this 
way* mid his icnilts will, no doubt, be found useful, especially 
in so far as they iclate to the elassilication of starchos 
according to Rlvtlfs system, in which the starches arc divided 
according to tin* presence or absence of iridescence when 
examined with polarized In.* Id. A large number of tin* starches 
described in this papei diow Inilliaut coloration, 

Several scheme- for elassilication haw been in use for 
some tune, Tlio-e aie based upon the characteristic 
appearances exhibited by starch grains. Among the points 
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considered in the microscopic examination of starches Lho 
following may be mentioned:—the suifnco, whether rounded 
or angular; the position of nucleus or hilmn ; sui face mat kings; 
size, etc. 

Three of these systems of classification w ill bo referred to 
in this paper. First, that of Vogel, which is long and 
■somewhat cumbions; it is based pumarily upon the shape of the 
grain and the position of the liilum. Twenty-two starches are 
classified by Vogel. The second system is Mliter's. Miller has 
arranged between forty and fifty starches into live gioups, 
according to the shape of the grains and the visibility of the 
liilum. This scheme does not give satisfaction. Undoubtedly 
the best system is Blyth’s modification of Motel's. Blytli, in 
the earlier editions of liis Manual of Practical ('lumistrp (187i>), 
makes use of Muter’s classification; in the later edition of this 
work, under the title of Foods thtir ('omposition and A nalysis 
(1882), however, he modifies Muter's sehemo by the introduction 
of the distinction- based upon the action of the starches 
towards polarized light. Tin 4 main division in this method is 
into two groups those showing a play of colours with polarized 
light and those showing no iridescence. The starches in the 
latter group arc, however, divided entirely according to Muter's 
scheme. 

It would appear to be advisable to give hoie, in full, these 
three systems in order that the position, in them, of previously 
undescribed starches may be defined. 

VOGEL’S table of the starches and arrowroots of commerce. 

A. Granules simple, bounded by rounded surjaccs . 

I. Nucleus central, layers concentric. 

(u) Mostly round, or from the side, lens-shaped. 

E.g. rye , wheat, barley, 

(b) Egg-shaped. oval, kidney-shaped : hilmn often long 

and ragged. 

E.g. liguminous starches . 

II. Nucleus eccentric, layers plainly eccentric or meniscus- 

shaped. 

(a) Granules not at all, or only slightly, flattened. 

i. Nucleus mostly at the smaller end. 

E.g. potato . 

ii. Nucleus mostly at broader end or toward* t.ho 

middle. K.g. arrowroot 

(b) Granules more or less strongly flattened. 

i. Many drawn out to short point at ono cud. 

E.g, Curcuma , Canna. 

ii. "Many lengthened to bean-shaped, disc-shaped or 

flattened ; nucleus nearer broader end, 

E.g, banana . 

iii. Many strongly kidney-shaped j nucleus near the 

edge. E.g, Sisyrinchium . 
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i\. Egg-shaped produced to wedge at one end, at the 
other enlarged; nucleus at smaller end. 

E.g. yam, 

B. Granules simple or compound , .s ingle granules or parts of 
granules, < if her bounded entirely by pi a in surfaces, 
many-angled , or by ixtrfly round surface s. 

I. Granules entirely angular. 

l. Many with prominent nucleus. E.g. rice, 
ii. Without a nucleus. E.g. millet. 

II. Among the many-angled also rounded forms. 

(a) No drum-shaped forms present, angular forms pre 
dominating ; with or without nucleus. 

E g. oats, buckwheat, maize. 

(l>) More or loss numerous kettledrum and sugar-loaf 
forms, 

i, Very numerous eccentric layers. E.g. sweet potato. 
ii. Without layers or rings, 

(a) In the kettledrum forms unclear depression 
mostly widened on the flattened side, E.g. 
cassava. 

(b) Depression wanting or not enlaiged. E.g. yam 
bean , eho-eho. 

V, Granules simple and compound predominant forms , oval 
with eccentric nucleus and numerous layers , 
the compound granule made up of a large granule 
and one or more relatively small kef fled rwn-sha ped 
ones . E.g. sago. 

Wl T TH)K\s TAULN FOR TI1K l)KTM(TIOM of starch ms. 

Group I. All more or less oral in shape and having both 
h'dum and rings visible. 

Examples (lamia, potato, arrowroot, ginger. 

Group 11. With strongly developed hilum more or less 
stellate. 

Examples Leguminous, nutmeg, maize. 

Group III. Hilum and rings practically invisible. 

Examples Wheat, barley, rye, jalap. 

Group IV. A fort or less truncated at one end. 

Examples Sago, tapioca, cassia, etc. 

Group V. ,1// granules more or less polygonal. 

Examples Taeca, oat, rice, pepper. 

klyth’h classification. 

Division I. Starches showing a play of colours with polarised 
light and a selenite plate. 

Glass 1. Hilum and concoutrie rings clearly visible, 
all oval or ovate. The group includes toiis-len-mois, 
potato, arrowroot, ginger, etc. 

Division II. Starches showing no iridesenee , or scarcely any, 
when examined by polarized light and selenite . 
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Clasts I. The concentric rings all but invisible, and the 
liilum stellate. To this group belong the 
leguminous starches, maize and nutmeg. 

Class II. Starches having both concentric lings and 
hilmn invisible in most of tin 1 granules. This 
important class includes wheat, bailey, i\\ o, 
chestnut, acorn, and many starches in medicinal 

plants. 

Class III. All granules truncated at one end. This 
group includes sago, tapioca, arum, M*\crul drugs 
and cinnamon and cassia. 

Class IV. Granules all angular in form. Oats, rice 
pepper, etc. 

(If) Microscopic Dkscuiition op Whist Indian Ktmmiins. 

In the following description of the starches the wliter 
has endeavoured to indicate the positions each would occupy 
in the three schemes of classification. It has been necessary, 
however, in tin* case of Blyth’s scheme, to make a new class in 
which are placed the starches of ('olocuNia eseaieuta, Hehitts 
vmbeltula, Sechiinn vdate, the various Ipomocns, etc. Blyth’s 
Division I. (containing starches showing a play of colours with 
polarized light) lias only one subdivision (Hass l.), viz.,‘hilmn 
and concentric rings clearly visible, all oval or ovate 1 : so 
that this classification does not allow for starches showing 
a play of colours which aie not all oval or ovate. A second cla*s 
(II.) is, therefore, added by tin* writer to Division I. to include* 
such starches as those mentioned, which may be described 
thushilmn and concentric lines more or less invisible; 
variable in shape; among many-angled some rounded forms, 
sugar-loaf forms often present. 

STAKC'lI OK MANUO 
(ManyHerd iadieu). 

As already stated, then* are two forms of staieli made from 
the mango, viz., that from the seed or kernel and that from the 
unripe mesocarp. These two forms make a particularly 
interesting study, since the grains of tlm mm are entirely 
distinct from those of the other. Grillith * has draw n attention 
to the fact that different parts of the potato pin lit (t uher and 
fruit) contain starch grains possessing different characters; but 
here wc have a still more remarkable fact, viz , the same fruit 
yielding two starches posseting entirely different eharaeiers, 
that from the kernel being composed of grains hounded by 
rounded surfaces, while the starch from the mesocarp lias sonic 
angular grains with the rounded. Tin* latter, too, are 
consido ra bl y sma 11 or. 


(a) Starch from Seed. 

The surface of the grains is ahvays rounded, usually 
regularly oval, though some are irregularly elongated oval, 
while a few' are somewhat bean-.shaped. The grains frequently 
show' a streak down the centre. The* hilunt is faintly 

* The nrinri/mt Starches ttsttf as Fatal (IFU). 
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\Nil>l<». usually as 
< list i lift l> stellate, 
linns me pract hm11,\ hi 
\ isihle. (See (in* •“>•) 

Willi polarized light 
(here is a play of colour-. : 
an lion -o examined (ho 
cro^s i-i usually seen to 
meet ill I lio CCI1 1 I'C, oo»* 
tiinh always in ilio 
regularly oval shaped 
forms. This eonfinns 
n\ hat lias been said as to 
the central pc> it ion of 
i ho hilum. 

Sr .< oj (trains In 
the malloo ol* -i/e, tlioro 
is cousideinble \ai in lion. 
Although (ho average is 
0*0157 nun., many of* the* 
grains aro much lai nor. 
e.g., 0*02SS mm. 


a depression 
Tin 


somot imos 



Kl<«. •">. St u’iIi ol iht k Mango Soid | ttOO. | 


Position in ('lassijicaf ion In regard to the* position of* this 
starch in the* three system- of classification, thoro oan ho no 
douhl that the starch from the mango seed should ho placed 
in Hlylh’s Division I., Class I. In Muter* s scheme also, it would 
probably fall into Croup I: the* onl,\ point in which it differ-, to 
any extent from the other starches of the group is in the 
visibility of tIn* rings. In tin* case of Vogel’s system, it 
would certainly go into Division A., Class I„ but whether into 
the sub-division (a) or (b) it is difficult to say. The ragged hilum 
suggests a position with the leguminous stniches. 


<b) Starch front Untvn FvvUh. 

e an entirely different 
foim, as a glance at 
figs. 5 and 0 w ill show. 
Tin* grains have more 
or less rounded sur¬ 
faces but while some 
are circular, many 
show the well-known 
sugar-loaf fonn. Tin* 
markings are invisible, 
as also is the hilum. 

The starch is vary 
similar to that of 
cassava. With polar¬ 
ized light there is a 
moderately brilliant 
display of colours, and 
the centre of <he cross 
generally lies in the 
Km. o. Stutvh of tin* Green Mango. | M(>.| middle of the grain. 


Here, as alread.\ mentioned, we hn\ 
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Size of Grains . hi size, the pains \ary fioni 0 0072 to 
0*0108 mm., the average size being 0*0110 mm 

Position in Classification This starch would probably be 
placed in Blyth’s Division 1, Class II., and Mutor’s (houp IV.; 
while Vogel would most likely have placed it along with cassava 
in B.. II.. lb), ii.. (a). 


IjKCiCnilNOPh S*TAtt( HKS. 

The different leguminous starches are so similar in 
appearance that one description will serve foi the starches of 
Congo or pigeon pea (Cajanus indicia*), the red pea (Plutscol us 
vulgaris) and ‘Crab’seye’ seeds (Abrus pcccatorius ). 

The granules are 
all bounded by louml- 
ed surfaces and are 
of decidedly uniform 
shape, viz., oval and 
kidney-shaped. The 
concentric markings 
are usually rather 
faint, and are apt to 
escape notice, unless 
specially looked for. 

The most charac¬ 
teristic feature of the 
grains of leguminous 
starches—one which 
makes their identifi¬ 
cation a comparative¬ 
ly simple matter— 
is the peculiar hiluni 

(see fig. 7). This is p IOi 7. Starch ot the seed of Phawohrs vulgaris* 

central, but usually f*mj 

appears as a long, ragged slit in the direction of the 

longer axis. In some cases it has a somewhat star-shaped 

appearance. 

The grains have very little effect on polarized light, the 
coloration not being particularly brilliant. 

Size of Gh'ains . Particulars as to the measurements of the 
grains of the different leguminous starches will bo found on 
p. 39, and it is not necessary to refer to thorn individually 
here. It will be seen that the three starches referred to have 
grains measuring about 0*02 mm. to 0*01 mm., the grains of 
the pigeon pea being rather larger than those of the other two 
starches. 

Position in Classification. The leguminous starches are 
placed by Blyth in Division II., Class L, by Muter in Group II., 
and by Vogel in A., I., (b). 

Other Leguminous Starches . 

The above is a general description of the characteristics 
of the starch grains of the principal leguminous seeds. There 
are, however, one or two exceptions that might be mentioned 





hoie \ iz„ the starches ol tlx gnmnd uut ul rack is hypoyaea) 
t)ud of tlio seed ol the yam bean ( Pitch tphiuts htbero&us)* 
Of tho foimei Gullit h -dates in liis hook on staiches: 
‘The stnirh m this tint osists only m small quantities, the 
amount being about 10 per cent. It is illudiated hero to 
show that it dillcis eonsidorabh fiom otliei leguminous 
starches, being snnll and eueulnr, with a distinct lound hilmn, 
and that it is, thciclnrc, not sate to Oust entirely to general 
(diameters when t taring a starch to its soiuce.’ 

The starch grains in the seed of tlie jam I lean appear to be 
voiy similar to those* in tin* mound nut ; lm< it has not been 
eons id e i ed necessary to do more than make a l>ri< f refeionce to 
this starch. 

SI AUOII OP YAM OMAN 
{Pitchurhhm t uht rotuts) 

Yam bean starch, when examined microscopically, is found 
to he ontiioly different from tlx* characteristic form of the 
leguminous seed starches It closely resembles, however, the 
starches of cho-cho, the ipomoeas, etc. That is to say, the grains 
are in some cases rounded, in others many-angled, while there 
are many ketttedium-shaped and sugar-loaf forms present. It 
is difficult tot nice any appearance of hilmn 01 nuclear depres¬ 
sion or of concent tie lines. 

Examination with polarized light indicates the position of 
tlio hilmn, which, as in the case of cho-eho ‘•larch, is central 
in the rounded forms and slightly ecoontrie in the truncated 
forms, being nearer the broader end. There is considerable 
iridescence with ploari/cd light. 

She of Grain* This varies somewhat, and yet the majority 
of the grains are about 0 0115 mm. in length. There are, 
however, a smaller number of large grains, which measure 
ou an average 0*0220 mm. The range may he placed at from 
0*01 to 0 0207 mm., the average of the whole being 0*017 mm. 

Position in Classification This is ono of the starches which 
requite a now class in Blyth’s Division I, As already stated, it 
shows a brilliant play of colours with polarized light (placing it 
in Division I ), but the grains are not ‘all oval or ovate,’ nor are 
the lines distinctly visible. In Muter’s scheme, yam bean starch 
would probably he placed in Group IV. Vogel lias placed this 
starch along with that of clio-eho in U„ II., (b), ii., (h). 

Starch of Yam Bean Seed. 

As already mentioned, the grains in the seed of this plant 
differ from those of most of the other leguminous seeds and also 
from those of the root of the yam bean itself. We have, then, 
still another instance of the same plant yielding grains of two 
entirely distinct forms—a point which has already boon noticed 
in tho ease of the potato and of the mango, 

STAKCn OF CIIO-CIIO 
(Sechhtm ednle). 

The only recorded observations on this starch appear to be 
thoso of Vogel, who places it in Group B., Division II M (b) f ii. f (i>), It 



would,therefore,comeundorihe description: ■Among the mnn> 
angled also rounded forms: more or le*— numcious kettledrum 
and sugar-loaf-like f onus; w ii html labels or »i nt 2 *-;" with (ho 
further description: " without la .\cms uriing*-. nucleus 
central or wanting ; many irregular forms; (HIOS (o 0*170 mm 
in size/ 

Examination by tin writer brought out the following 
points: (a) eho-eho starch shows a brilliant display of colours 
with polarized light, the position of the hilum being clearly 
indicated; (b) the hilum is eccentric a ml nearer the broad end : 

( c) layers or rings appear to be faintly \isible; (d) in shape the 
grains are most irregular, some being circular, others many 
angled, sugar-loaf-like and even bean-shaped. 

Size of Ora inn ; The writer's observation- on this point ate 
by no means in accord with Vogels results, who states that the 
grains varied in size from 0*008 to 0*0170 mm. The \w iter found 
all sizes from 0*0141 to 0*0501 mm., the calculated average of 
a very large number being 0*0270 mm. It appeals to be almost 
possible to divide the grains into two groups according to 
size—the larger grains being about 0*0150 mm. ami (lie smaller 
0*0100 mm. 

Position in Claunification ; This is another of (lie starches 
mentioned on p. 20 as requiring a> new sub-division (Cla-s ll.)‘ 
in Blytli\s scheme. In Muter's scheme this starch would 
probably be placed in Group IV. Vogel has placed it in 
his B., 1L, (b), ii., (ft), but the fact that the hilum is fairl.v visible 
would necessitate a slight revision of the position that has been 
assigned to it. 


STAUCII OF NKUIThKIAPH 
{JSehilvH uinbvlhtta). 

It is doubtful if this starch has over been examined before. 
In most of its characters it, is very similar to that from (lie sweet 
potato (see fig 8). The grains are, also, \er> like I hose of 
bitter cassava, from which, however, the nightshade starch i« 
distinguished by the following characters: (a) larger number 
of large, angular forms, (b) the appearance of being llatloued 
on two or three sides, (r) the slight eccentricity of tlm hilum. 
and (a) the presence of faintly visible rings 

The grains are mostly circular in shape, tbough (here are 
a number of sugar-loaf forms and some are many-angled. The 
hilum is slightly eccontiic - in the sugar-loaf forms it is nearei 
the curved end. The lines an* very faintly visible. 

,. With polarized light there is a play of colours (not par¬ 
ticularly brilliant), and the position of the hilum is confirmed. 

o/vi oi ize ° J \^ rainH: The RVttiiiH vary in size from 0*0115 to 
00224mm., the average being 0*0151 mm. A comparison with 
tixe figures given for sweet potato starch will show* that the 
average size is practically identical: with the latter, however, 
there is rather a wider range. 

> Mlo PovM™ [h CUmiJicttlioH The play of colour* with 
polarized light would place this starch in Myth's Division !., 



but on account of the lines b<nu» onl\ lainlly \ idble, and tin* 
pie<-eneo ol some sin«>nisii* lonm it i- meev-aiv to plnee it in 
riuss iI ol Out < Ii \ ision 

In Vogel's ^y stcmi, this st.neh would ho pi teed witlmwoet 
potato standi in 1», 11.. (b), i. It is dillinilt to assign it a position 
in Motor's mliemo. 


s f i mu n oi< sw moi i»4)i \ ro 


(/ponnna llalahu s) 


Tbisstar<*li will bn round on \ nmol's list whom il b placed 
in lb, II., (b), i that is, - \moug the mmi) angled also intituled 
forms: mom or loss Humorous hottlodrmn ami sugar-loaf-like 
forms/ A very l)i ief demript ion of t his standi was given in lh( k 
PhantuHcuticnl Journal (May 2, 1001). 


The plains am very variable in shape: some am rounded or 
oval ; ot hois are much 
flatlono<l. being almost 
throo-sidod ; mam also 


show tho 
kettledrum 
brm, 
say, they 
broader 
As will 


o o m m o n 
or sugar- 
that is to 
ha\e the 
end tnmeate 
be stM *n fiom 


lit*. S, some of the 
larger eireular form" 
show r near the eireutn- 
f(*rem*(*, a number ol 
lino lines apparently 
radialina from tin* 
centre. 

The eonecMitric 
rings a re faintly visible 
surrounding the s(ol 
lat( k hilum. The hilum 
is easily se<*n to be* 
slightly ooeontrie: in 
ourved end. 



the sugar loaf forms it is nearer the 


Kxamination with polari/ed light revealed a brilliant play of 
oolours, the presence* of a woll-detiimd cross eonlirming what 
lias been stated of tin* position of the hilum. 

Nh.r of (train* Thegiains art* ns variable in size as they 
am in shape. While tlu* average si/m is 0*0Id 111111 ., grains were 
found vary ing from 0*0071 to 0*0d81 mm. The extent of this 
variation will bo apparent, if the figures published by the 
following observers be examined : 


Vogel 

Karmarseh* 
Wiosnor* . 


0 022 to 0*0d52 mm. 
0*0150 nun. 

0 OdOO mm. 


Sec* HI}til : Foods * Man Composition and Analysis ( AWs.0, 
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Tlu> writer of the note in tho Pharniaccntical Journal 
referred to above, gives the following determinations . 

Largo grains . 0*025 to 0*050 nun. 

Small 0*015 to 0-022 mm. 

With the exception of Vogel, nil (hose observers appear to 
have found much larger grains than tho writer, who iound no 
grain of greater size than 0-038 l nun. 

Position hi Clarification . Sweet potato dnreh is ono of 
those which require a now sub-division in Hiytil's system. A.s 
stated, tho grains show a brilliant display of colours, but they 
are not rounded. It is, therefore, to bo placed in Division 
I., Class If. 

In Muter’s scheme this starch would probably be placed in 
Group IV., while Vogel lias, as already stated, placed it in B., II., 
(b), i. 


STARCn OP IPOMOEA HORSF ALL1AE. 

There is really nothing to distinguish this starch from that 
of I. Batatas, except, perhaps, that there is a slightly more 
brilliant display of colours with polarized light. In this ease, 
also, the grains are very variable in size and shape: tho stellate 
hiluin is eccentric. 

Size of Grains: The average size is 0-014 mm., the grains 
varying from 0-0070 to 0-0264 mm.; there appear to bo fewer 
large grains than was the ease with 1. Batatas. 

STARCH OP WILD POTATO 
{Ipomoea fastigiata ), 

The description of sweet potato starch would also apply 
in this place, except, perhaps, that there is a larger proportion 
of specially largo grains. Some of them measure ns much ns 
0*018 mm. Tho average size is, however, much tho some as 
that of the other species of this genus. 

STARCH OP POUR O’CLOCK 
{Myrabilis dichotoma). 

The grains of this starch are very small ancl it is in 
consequence difficult to make any observations as to distinctive 
characters. 

The prevailing shape is polygonal with rounded angles. 
The hilum, which is central and more or less stellate, is 
distinctly visible, but there do not appear to bo any other 
markings. 

Size of Crains .- As previously mentioned, these grains are 
very small, the average being only 0-0068 mm. Some grains 
are as small as 0-0048 mm., the largest being about twice that 
size, so that there is not much variation in size. 



s'l \u< n 01 ( oh u ji i v 
(Anin/onon uisn/m) 

The grains of this staicli belong to a group which appeals 
to contain a huge pioportion of the West Indian si irelies, \iz, 
‘ Among the many-angled some rounded lot ms, kettledrum and 
sugar-loaf forms beimr present/ 

Theie are se\eral different forms present in this starch — 
circular, pol,\ gonnl with rounded angles, and the Kottlediurn 
shaped forms. There* art* practically no signs of hiltnn or lines. 
The (»cet*ntrie position of tin* hilum is, however, indicated 
when polarized light is employed: there isa fairly brilliant play 
of colours. 

She of Grains The size of tin* grains tends to \ ar> some 
what. The average size is 0*0158 mm.; there are giains as small 
as 0 0115 nun., while otheis art* a*' largo as 0*02 mm. 

Ponilion in Gianni/leaf ion It would appear advisable to 
place this starch in tin* same group as the starches of the 
Ijpomome , cassava, etc 

STARCH or (’ \SSAVA. 

It is impossible tt> trace any distinct difference between 
the starches of the two chief varieties bitter cassava (Manihot 
utilinsim' i)«nd sweet cassava (M. Aipi). Tin* microscopic appear¬ 
ance of this starch has been described by many observers, 
notably by Blytli, Wiley, and (hilt. 

The outline of the grains varies, there being, apparently, 
two predominant forms, viz., one circular and the other sugar - 
loaf-shaped. There are also a few small grains allowing a many- 
angled form. 

The hilum occupies a central position in the circular forms, 
but in the kottledrum-slmpcd forms it is always nearer tlio 
curved end than the Hat surface. Blytli makes special reference 
ton conical depression under the nucleus. No other markings 
are visible on these* grains. 

With polarized light there is a distinct play of colours, 
although this is not particularly brilliant. The cross appears 
when the Held is dark and its centre indicates the position of 
the hilum. 

She of dm inn . Considerable variation was found in the 
size of the grains, viz., from 0*0072 mm. to 0*0210 nun., the average 
being 0*0ISM mm. This great variation is noticed by all observers 
and would appear to he characteristic of this starch. The 
following measurements, in millimetres, aro given by different 
observersWiloy, 0*012 ; Galt; 0*015; Ulyth, 0*011 to 0*010; 
Vogel, 0*008 to 0*022. It will thus be scum that the results 
of different observers are fairly uniform. 

Pom lion in Cla unification : Blyth places this starch in 
Division II., Class III., that is to say, among the starches 
showing little or no iridescence when examined by polaiized 
light, all gianulcM truncated at one end. This appears to be 
decidedly misleading, and the writer, considering that thoro is 
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Miiliciont play of colours in warrant its inclosure in I>i\ i^ioii I., 
would suggest that it bo placed in (’lass II. of that divUiun 
with the starches of the ipomoeas. cho-cho, etc, w hich it closely 
resembles. 

In Vogel's scheme ca^saui starch is clashed thus : * Among 

the many-angled, some rounded, more or le^s numerous 
drum-shaped to sugar-loaf forms, without concentric circles: 
in the kettledrum-shaped granules the nuclear depression 
widened on the flattened -ide,* 

.Muter places * tapioca ' starch in Group IV (more or less 
truncated at one end), remarking : * shape roundish, a lift le over 
30 per cent, truncated by one facet, and a pearly hilum.' 


KTVKl'H OK UK KAO-Kit PIT 


l A rfncarpHN mcim ). 

There appears to be no record of any previous observations 
on this starch. The grains arc* for the most part polygonal 

with rounded angles. As p—--—..-■ 

Vogel would say, 'among 

the many-angled also 0 

rounded forms', but O >£0 ” 

there are no sugar-loaf ^ 

forms present and the v.» 

angular forms pmlomi- ...j C) 

nate. There is no sign 

of any hilum or other 

markings. (Heo flg. 0.) Q O Q 1 

In outline the grains U 

are very similar to those _ , - 

of maize or rndian corn. c U > 

The Absence of a hilum. D . 

however, is the distin- ^ ^ 

gtiishing point, when V, \ < . ? 

this starch is compared \.) s ‘ 

with corn staich, of ' ‘ * 

which the prominent, . . . .. 

stellate hilum is so char- „ 

acteristic*. Starch of Hmui fruit, 1 loo. J 

colours1 Ikm'Ci is practically no display of 

„„„ Sl ~'' * «!!!!!* •' A '"imbm-of measurements give tin 

»\eraK<‘ of0-00n mm., with a range, or from ()•(«) 18 to 0-0120 

PtMiHon in OhiHHiJiraiion : Like corn starch, this starch 
goes into.Dmeion If. of Blytli, but the absence of a stellate 
hilam will cause it to be placed in Class II. along with most 

Grouo c I e T r . eal T fita, ' c r hoH - Similarly it must be placed in Motor's 
Group IH. In Vogel h system, it will go among the ‘manv- 
augled and rounded forms’ of Group B., Division II Sio 

ft bS wnnm f dru I' 1 \ slap “ d f T ms » 1,a< ‘ eH ifc l " sub-division (a), and 
B, II ° (a) P1 ° bab y be l ,laoed dually with out starch, i.« M 
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STAIUM1 OK .) V< K-FIUIIT 
(.1 rfocarpins mfitpnfoha). 

There is veiv little to (U-itint»uisli 1 hi— starch from that < i 
bread-fruit. H* anything, it K perhaps. a veiy ht j>la> of 
colouis, but/ not suflicient to plaee it in ninth's Division I. In 
size. too, the two statelier ate practically identical. 

STVIU II OI< r l<U S LKS MOIS 

(('anna <<lnhs). 

Excellent photographs of this '■larch and tliat of tknma 
mdicu ill be found in Griffith's The principal Starches usid as 
Fond, Its appearacc has a bo boon described in detail by Myth, 
Galt, and others. 

The grains of tliis slat eh are easily distinguished IVoni any 
other grains on *iccount of their gicat sixe and (lie distinct ness 
of their mm kings. In appearance they resemble those of the 
potato tubin’, but, being of grcatoi size, they can usually be 
detected without much difficult\. The smaller plains are more 
or less <ircular in shape, but (he lamer aio more of an 
oval shape, frequently somewhat flattened, especially at the 
enils. 

The liiluni is eceeutrie, being ncMier to the smaller eiul. 
One of the chief eharaeteristics of the grains of this starch is 
the clearness with which the concentric lings are to be semi. 
These markings are very regular, although, the rings are not 
complete. 

With point toed li^ht there is a brilliant illumination: with 
a dark ground the cioss isvoty distinct, its centre indicating 
very clearly the position of the hilum. 

Shi of drains Those are the larged known starch grains : 
some of them an* no less than mm. in the long diamotet*. 
The grains vaty \er.\ much in dze, however, and there are 
usually a large number of small, very irregularly shaped 
grains Tbe long diameter vaiies from 0*00 to 0*1 mm., 
while the average d/e of the grains is 0 (Cm by (MM8 min, 
Th<» following measurements are given by other observers:* 
lilyth. ()■() 100 to 0*0001) mm ; (4alt, 0 07 mm. by 0*05 mm.: and 
Muter, 0*0157 to 0*0010 mm. 

Position in ('/assijioalion , The positions assigned to ennna 
starch in the various systems of classification art 1 indicated on 
pp. 18-20 as follows: Vogel, A„ II., (b), i.; Muter, Group I.: 
Rlyth, I)i\ isiou I„ Hass I. 

sTAH(MI OK INDIAN SHOT 
((Janna indiva ). 

The starch of the Indian shot is very similar to that of 
Tous-les-mois. The concentric lines are stated by Griffith to 
be more distinct. The largo grains ate, perhaps, a trifle 
smaller, although the aveiage size is about the same, viz., 0*055 
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by 0-088 mm. No grains were noticed having a greater 
diameter than 0*08 mm. 

STARCH OF ARROWROOT 
(Maranfa annuliMma), 

The starch of arrowroot (Marti nta arun<linac<a\ is another 
that has frequently been described. The grains are all hounded 
by a rounded surface, and w hile most of them are ov ill, some are 
circular and others are so flattened as to be almost triangular 
with very rounded angles. This form is described as * mussel- 
shaped*. Though somewhat variable, tho shape is quite 
characteristic. The hiiiun is central in some forms (chiefly the 
circular), in otheis it is slightly eccentric, being neaier the 
broader end. In some iorni'% again, it is decidedly linear, 
having somewhat the appearance of crab’s logs. The rings are 
faintly visible being mote readily soon in the larger forms. 

With polarised light the grains exhibit a brilliant display of 
eolouis, and the cross marks cleatly the position of the hilum. 

Size of Grain* Then* is no very great variation in the si/.o 
of arrowroot grains, which is from 0*0228 to 0*0150 turn,, tho 
average size being 0 031 mm. They are, it will be seen, very 
much smaller than the canna staiches, from which it is some¬ 
times necessary to distinguish them. The following are some 
of the published results of measurements : lilyth, 0*01 to 0*07 
mm.; Galt, 0*035 nun.; Vogel, 0 02 to 0 00 nun., and Wiosner 0*01 
to 0*07 mm. 

Position in Classification In all schemes of classification 
this starch comes close to canna starch. Nogel, however, 
separates them according to tho degree of flattening. Both 
arrowroot and eanua starch are placed by him in A., II„ but 
arrowroot is described as having granules ‘not at all or only 
slightly flattened’, while canna starch has grains more or less 
strongly flattened. 


STARCH OF OINGKR 
(/number officinah). 

All observers of this starch agree in considering tho shape 
variable, but at tho same time character istic. The predominant 
form is shortly conical with rounded angles, many of the smaller 
grains being cylindrical or circular in outline. Tho hilum and 
rings were seen only with considerable difficulty, which is a point 
noted by all observers. 

With polarized light there is a play of colours, which, 
however, can scarcely be called brilliant. 

Size of Grains . The average of a large number of measure¬ 
ments was 0*023(5 mm., the variation being between 0*0108 and 
0*0408 mm. Blyth gives 0*0376 mm.; Muter, 0*0376 mm. 

Position in Classification. This starch is placed by Blyth 
and Muter along with the starches of canna, arrowroot and 
potato. In Vogel’s scheme, it would probably go into A., II, (h). 
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STARCH OF BANANA 
(Musa mpientum ). 

The granules of banana starch uic all bounded by unaided 
mu fa< os, but avo also 
all mnikcdly llal U li¬ 
ed. While most of 
them may l>o des¬ 
cribed as oyder- 
shaped, or perhaps, 
moie or less peat- 
sha pod, many areclub- 
shaped and others 
bean-shaped. The nu¬ 
cleus or liilum is 
distinctly eccentric, 
being placed much 
nenrerono end some¬ 
times the narrow, 
sometimes the broad¬ 
er end. 'Clio concentric 
lines are plainly vis¬ 
ible, though not com¬ 
plete. (See fig. 10.) 

Thoie is a play Fn». 10. Banana Starch. [x220.1 

of colont a H with polar¬ 
ized light, though this is not very brilliant. 

Size of Grains . The writer found these grains to vary 
between 0*020 and 0*0711 mm., the average being 0*0400 nun. 

Apparently, the only published measurements are those 
of Vogel (0*011 to 0*075 mm.) and of a writer in the 
Phavnuaeulwal Journal (June 0, 1001), who states that the 
hugest grains immsuie 0 015 to 0*005 nun., the smallest about 
0*007 mm., and the intermediate grains from 0 022 to 0 0JU mui. 

Ptmlion in ('IttHHiJlettium : In spite of the fact that the play 
of colours with polarized light was not particularly brilliant, 
there is no doubt that this starch would find a place in Hlyth’s 
Division I. Similarly, banana starch must be placed in Miller's 
(3roup I. Vogel has already classified this starch, which he 
places in A., II., (b), ii. His description would therefore bo - 
‘Granules simple, bounded by rounded surfaces; nucleus eccen¬ 
tric, granules more orient strongly flattened: many lengthened 
to bean-shaped, disc-shaped or flattened ; nucleus nearer broader 
end.’ 

STARCH OF PLANTAIN 
(Mum mpientum, var. paraditsiaca). 

The granules of plantain starch are hounded by rounded 
surface-.; thoy vary greatly in shape, some being more or loss 
oval, whilst others are much flattened and drawn out into 
disc*-, bean-, or club-shaped forms. This starch is to bo 
distinguished from banana starch by the presence of a larger, 
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number of .long, straight, narrow forms., and by tin* greater 

unifoiniity in size and 
shape. (Cf. figs. 10 and 
13 ) The ioiu‘1 nti\o lines 
art* not as distilled as 
thu^o on tin 1 banana 
m eins, ami tin* cccentnc 
hilum, \\liioli appeal*- to 
bo molooften nouior the 
blonder end, is loss dis 
tinct. 

With polaiized light 
thcio is slight irides¬ 
cence, possibly rather 
moio than with banana 
stareli. 

Size of Grains The 
grainsai era tlier smaller 
than those of banana 
slut (li. They average 
0 0817 nmi, the range 

being from 0*0102 to 0*0328 mm. 

Position in Classification , As there is nothing but the 
presence of the elongated forms to distinguish this stanh from 
banana starch, plantain starch will have to hi* placed in similar 
positions in the schemes of classilh ution. 

VAM ST A IK U. 

The only description of this starch which tlxo writer has 
come across is a very biief one, v hich appealed in the Pharma* 
ceutical Journal (April 0, 1001). 

Vogel has classified it: he found that if possessed the fol 
lowing characters: — 

‘Single granule s, 
bounded by lounded 
s u r f ace; nucleus 
eccentric; granules 
more or less strongly 
flattened, egg-shaped, 
at one eiul reduced to 
a w edge, at the other 
enlarged, nucleus at 
smaller end." 

The following 
notes will complete 
the description of 
yam starchAll the 
granules are rounded, 
most of them being 
circular or ovate; 
a few arc, however, 
much elongated to 
give, as noted by 
Vogel, a wedge-shaped appearance, though the surface is 






still rounded. The eeeeutric nucleus is just visible, as also 
aie the concentric rings. Fig. 12, which is a u»produc¬ 
tion of an original photograph of yam starch, shows clearly 
the position of the liilum. This, it will be seen, is most 
distinctly neaier ilio broad end of the grain: this was the 
position occupied by the hiluin in all the specimens of yam 
starch examined by the writer; in no instance was it found 
uoaior the smaller end of the giain as stated in the description 
by Vogel <pioted on the last page. 

Examined with polarized light, yam starch grains show 
a brilliant play of colours, and the intersection of the cro'-s 
confirms what has been said of the po-ition of the hiluiu. 

She of Ora inn The results of measurements of yam siaich 
grains will be found in the table on p. 10, where figures for 
six varieties of yam are given. It will be seen that the average 
size of the grains is 0*0100 mm. The variation is not very gieat: 
in none of the yams was the writer able to find grains having 
a greater diameter than 0*057(3 mm., although Vogel gives the 
size of the yam grains as varying from 0-05 to 0*07 nun. The 
measurements given in the Pharmaceutical Journal are: 
largest grains, 0*015 to 0 00 mm. in length and 0 025 to 0*00 mm. 
in breadth, while the smaller vary from 0 015 to 0*0130 mm. in 
length ami about half that in breadth. 

Position in Classification It is impossible to place this 
starch otherwise than in Myth's Division 1., Class I. Muter 
would no doubt place it in his Group I.; while Vegei has, as 
already stated, placed it in A., II., (b), iv. 

As will be seen from the list given on p. 40, a large number 
of different varieties of yam w'ere examined, but the appear¬ 
ance of the starches from them was so characteristic and 
uniform, that there seemed to be no reason for describing 
them separately. Except for slight differences in the matter 
of size, the starches of the different yams appear to be 
identical. 

With the description given above and the aid of fig. 
12, observers should have no difficulty in identifying yarn 
starch. 


hTAUPH OP TANNIA OH COCO 
(Colocasia esvalenla). 

There appears to be no published description of this starch. 
There is considerable variation in the shape of the grains, but 
although theio are some circular forms, the prevailing form is 
polygonal with rounded angles. The hilum is stellate or linear 
ancl occupies a central position. Altogether, there is much 
resemblance between this starch and maize starch in size and 
general appearance. There is a fair display of colours with 
polarized light, the lines of: the black cross meeting in tho 
centre. 

She of Grains The grains vary in hIzo from 0*00(30 to 
0*0102 mm., the average size being 0*0114 mm. 
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Position ui Class¬ 
ification It is some¬ 
what difficult to 
elassily this staieh: 
its great losemblance 
to maize staieh would 
suggest a place neat 
that staieh, and>ot 
it would appear to he 
separated from it on 
account of its boliuv- 
ioui towards polar¬ 
ized light, theie being 
niueh gi eater it ides 
eenee in the ease of 
tannin staieh. Tak¬ 
ing Blyth’s system, 
it would seem to be 
necehsai> to place 
Fi<i. l.-t. kStnuh ot Tannirt j\ .$00 | tnnnia stuieh in the 

second class of the 
first division. Theie is no doubt that Vogel would have placed 
this starch with maize; uud similarly, in Mutei's scheme it 
would have a place in Gioup II. 

bl 1 A1U H OK TIIM Wild) TANN1A. 

The grains of this starch are extremely small—feo small that 
it is difficult, with the lenses used for the rest of the starches, to 
observe any dibtinguibh- 
ing characters So far 
afecan be seen, however, 
the grains are fairly 
uniform in shape, 
which, as in the cabe of 
the tannia starch, may 
be described as poly¬ 
gonal with somewhat 
rounded angles. There 
is a faint trace in some 
grains of a hilurn, pro¬ 
bably linear or stell¬ 
ate, situated in the 
centre of the grain. It 
would appear, there¬ 
fore, that the differ¬ 
ence between this 
starch and that of the 
preceding (cf. figs. 18 
and 14) is mainly one 
of size. 

STARCH OF MAIZR OR CORN 
(Zea Mays), 

A description of this starch is to bo found in practically 
every work on the microscopy of the starches. In shape 
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most of the grains are polygonal with rounded angles; there 
are also many rounded or eireular forms piesont. The maize 
stareh granule is generally regarded as typical of the angular 
starches, As a general tide, no trace of concentric lines is seen, 
but a low of flic grains, especially the rounded forms, show 
them faintly. Tin* hilum is well developed, occupying a central 
position and is usually more* or less star-shaped. 

Examined with polarized light these grains are found to 
present the customary appearance of cereal starches. When 
the ground is light, the grains stand out as bright objects, 
but show f no brilliant coloration. When the ground is dark, 
the black cross is scon very clearly, dividing the graius 
into four, almost equal, parts, the* tw r o bands of the cross 
meeting exactly at the centu* of the grain. 

Sizl of (intins Tin* variation in size is not great from 
0 01 to 0*02 nun. the average being 0*0138 min. The following 
moasiuementsare on record: (hilt, 0*008 to 0 02 mm. (average, 
0*011); Karnmrsch, 0*030 mm.; VViosner, 0*020 mm.; ami Wiley, 
0*02 to 0*03 mm. 

Position in Classification The originators of the three 
schemes of classification have themselves placed maize stareh in 
its position; thus* Blyth in Division II, Class I. (no iridescence, 
rings all but invisible, hilum stellate); Muter in Group 11.; Vogel 
in 13., (a). 


HTAIM'II OK G OINK A COHN 

(Sorghum vulgare). 

There is very little to distinguish Guinea corn starch from 
that of maize. 

The Hhapo is fairly uniform, viz., mostly polygonal with 
rounded angles, with some 
grains more or less circular. 

The hilum is distinctly 
prominent: usually it is 
more or less stellate (in 
most eases there radiate 
from the centre three 
short linos equidistant to 
one another), though in 
Homo forms the hilum 
appears merely as i\ circu¬ 
lar depression. No rings 
or other markings are 
observable. 

With polatizod light 
there is little coloration, 
but the position of the 
hilum is distinctly indicat¬ 
ed. (gee fig. 18.) 

Mw if (trains. Tho 
4 average size of the grains is 0*0178 mm.; the measurement in 
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borne cases was as low as 0*0182 nun., while in othei'b it reached 
0*0247 mm. 

Position in Classification : To bo placed with maize all 
through. 

(Ill) Classification of two Fokkmoinu Htakciikh. 

As a result of the observations made on the foregoing 
starches, the writer would suggest that they be classified as 
follows according to Blyth’s system (see pp. 10-20) modified 
by the addition of Class XL in Division I. :~ 

Division 1 . Starches showing a play of colours with 
polarized light and a selenite plate , 

Class I.—The hilum and coucentive rings clearly visible, 
oval or ovate:-—Mango (seed), yam, banana, plantain, cannab, 
arrowroot and ginger. 

Class II.—Hilum and concentric rings more or loss invisible; 
variable in shape; among many-angled some rounded forms; 
sugar-loaf forms often present: —Mango (green), yam bean, 
eho-cho, 4 nightshade,’ ipomoeas, coralita, cassava and tannin. 

Division II. Starches showing no iridescence, or scarcely 
any, when examined by polarized light and selenite . 

Class I.—-The concentric rings all but invisible, and the 
hilum stellate:—Leguminous starches, maize, Guinea corn. 

Clas3 II.—Starches which have both the concentric rings 
aud hilum invisible in the majority of granules: -Bread-fruit 
and jack-fruit. 

Class III.—All the granules are truncated at one end:— 
None. 

Class IV.—In this class all the granules are angular in 
formNone. 


CONCLUSION. 

Several interesting points are presented in this study of 
the West Indian starches and those might usefully be sum¬ 
marized here. 

The large majority of these starches are obtained from 
roots and tubers; several are obtained from fruits, either rijHJ 
or in the green stage before the starch has been converted into 
sugar; while the only seeds in the list are the various legumin¬ 
ous seeds and maize and Guinea com. This preponderance of 
root starches constitutes one of the chief differences between 
West Indian and English starches, the majority of the latter 
being from cereal seeds. The whole of the starches obtained from 
roots and tubers are described as showing a play of colours with 
polarized light and are in consequence placed in Division I. 
in Blyth’s system of classification. Here they fall quite 
easily into two divisions. In the first are those bounded by 
rounded surfaces (i.e,, either oval or ovate); hilum and con¬ 
centric rings c^arly visible. The examples are the yams, the 
cannas, arrowroot and ginger. It will at once be noticed that 
these plants belong to natural orders which are not far 
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removed from ono another; and emphasis is added to this, 
when it iH observed that among the remaining sin relies in this 
group are to be found those of the tribe Muxcae (banana and 
plantain). 

With regard to the remaining ‘ root’ starches, they all 
agree in several characters. They all show some coloration 
with polarized light, and among the many-angled there are 
some rounded forms, sugar-loa f forms bei ng often present. There 
is so much similarity among those starches that it will not be 
found an easy matter to distinguish them until details as 
to appearance of hiliun, measurements, etc., are taken into 
account. The only starch in this group that is riot a ‘root’ 
starch is that obtained from the green mango; just as the 
only ‘seed’ starch in Class 1. was mango starch. Sb that, 
altogether, the mango starches arc full of interest: first, we 
have the two entirely different forms in tlio one fruit, 
and secondly, those two forms occupy unique positions in 
our system of classification. The further study of fruit 
starches would, perhaps, be a profitable ono. So far as can 
be seen at prosont, there is very little uniformity: thus, 
the starch of the green mango is not placed with the starch of 
the green plantain and the green banana, but, strauge to say, 
the seed starch is. As a general rule, it is stated that Heed 
starches (at any rate, those of the cereals) show no iridescence 
with polarized light; mango seed starch, however, gives quite 
a brilliant play of colours. 

Coming now to the starches showing little or no iridescence 
when examined with polarized light, mention should be made 
of the leguminous starches. Here wo have considerable 
uniformity: the starches of tlio pigeon pea ( Cajanus indiern i), 
the red pea (Phctseolus vulgar is) and crab’s eye seeds (A bints pre- 
rato7nus) all exhibiting the well-known oval or kidney forms 
with ragged hilum, of uniform Hhape and Hizo. An exception 
has, however, to bo noted in tlio case of ground nut starch 
(Arachis hyjngam), as also in the case of the starch from the 
root of the yam bean (Pavhyrhtem luberosm). hi the case of 
the latter wo have what may bo called the usual dicotyledonous 
•root’form of starch instead of the typical leguminous seed 
form. Kvidontly the striking uniformity in the case of 
leguminous starches is confined to the seeds. 

The only cereal starches • on this list will he found 
classed “with the leguminous starches; the only points of resem¬ 
blance, however, are tlio invisibility of concentric rings, the 
absence of iridescence with polarized light, and the presence of 
a more or less stellate hilum. The starches of bread-fruit and 
jack-fruit are placed by themselves in the class which contains 
wheat, barley, rye, etc. None of the West Indian starches 
that have been examined by the writer, have been placed in 
Classes III. and IV. of Division II. in Blyth’s system. 

It would appear that the examination of such a large 
number of 4 root ’ starches, as recorded iu this paper, serves to 
bring out the unsatisfactory nature of any such artificial 
schemes for classification as those that are^in use at the present 
time, and also the need for their revision as suggested in this 
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paper. Blytli's system is undoubtedly the least unsathfaetoiy, 
but it appears to have been adapted from Miller's without 
sufficient alteration anti possibly without a sufficiently extensive 
examination of starches, especially of those from roots, 

Another interesting point is brought out by this invest iga 
tion, which appears to bo worthy of mention here. While, in 
most cases, there is a more or loss distinct resemblance between 
the starch grains of plant 4 * in any particular family, several 
instances have been recorded when 4 there is a decided variation. 
As has been pointed out, the grains of the tannin root nxo 
certainly very much larger than those of the wild tannin, and 
there may be other points of difference not readily noticed in 
such small grains, although the wild tannin, is considered to be 
merely a variety of Colocasia esciricnta. The yam bean root 
contains starch grains which in no way resemble those of the 
principal leguminous seeds, but which do resemble those of other 
dicotyledonous roots; the yam bean seed and the ground nut, 
again, have starch grains of still another form. Kurt Iter, it 
has been shown that banana starch can be distinguished from 
the starch of the plantain, which does not show any specific 
differences from the banana. In spite of this, we have all the 
different species of Dioscomt containing starch ‘grains of, one 
form with practically nothing to distinguish them : this is also 
the case with the ipomoeas, the two speciesjif Artocarpus and 
the oannas. 

The detailed descriptions of authentic specimens of a large 
number of starches arc likely to be useful to chemists in the 
West Indies, as also in other countries, particularly now 
that so many attempts aro being made to extend the uses of 
many starchy products by the manufacture of meals, etc, 

Apart altogether from the question of the microscopic 
appearances of the West Indian starches, these notes are likely to 
be of interest to planters and others «h suggesting further uses 
for some of the common plants in the West Indies, It hnH been 
pointed out that there are some that might be utilized ns 
producers of starch for laundry purposes, while in other eases 
easily digested food, suitable for infants and invalids, might be 
obtained, as for example, from the eho-eho root and the yam 
bean. 
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TA.BLK OK M K AS U HKM KNTS. 

I " 1 


Namm. 

Kan^e. 

A\i*i'ag(‘. 

Sour sop (Anona mnricahi) 

0-0021 - 0-001)0 

0-0051 

Mango (Mangifvm indica) green 

0-0072-0-0108 

0-0113 

do. kernel 

0 0000 - 0 0288 

0 0157 

('lab’s eye (Abvun prvcafot'iux) 

0-0250 - 0-0400 

0 0304 

Pigeon pea (Cajanun iiuhcux) 

0-0210-0-0180 

0-0245 

Hod pea (Phaneolnx I'ulyarix) 

0-0210-0-0800 

0-0200 

Yam bean (PavhyrlnuiH 

tuhvroxux) 

0-0100-0-0207 

0-0170 

C'ho-eho (Svchnon tthth *) 

0-0111 - 0-0501 

0-0270 

1 

Nightshade ( tivhitvn umbvUaht) 

0-011 G- 0-0221 

0*0151 

Sweet potato (Ipomovu liafatan) 

00071 -0-0881 

0-0130 

Ipanumi Hovxjalluu* 

0-0070 - 0-0201 

0-0118 

Ipom ora J'axtiifiuta 

0-0021-0-0180 

o-oni 

Pour oeloek (Mynabilin 

divhnftnna) 

0-0018 -0-0000 

1 0-0063 

Pink eoralita (Anttgonon 

hntif/m) , 

0-0115-0-0108 

0-0158 

Oassa\u (Manihot) 

0-0072 - 0-0240 

0-0183 

Bread-fruit (Atioranpan incimt) 

0-0018-0 0120 

0-0077 

Jack-fruit (AvtocavpuH 

in fegrifolia) 

l 

1 0-0018-0-0120 

0-008(1 

Tous-les-moia (Ganna vdalin) ... 

0-0800-0-1000 

0-0550 x 
0-0880 

Indian shot (Ganna indiva) 

Arrowroot (Maranla 

arundivavea ).. 

0-0200 - 0-0800 

0-0228-0-045(1 

0-0550 x 
0-0380 

0-0810 
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TABLE OF MEASUREMENTS. (Conchuhrf.) 


Name. 

Range. 

A \ ci a go, 

Ginger (Zingiber officinale) 

0 0108-0 0108 

0 0230 

Banana (Musa sapientum) 

0-0201 -00711 

0 0100 

Plantain (Musa sapientum, 

var. paradMaca) . 

0 0102 - 00528 

0-0317 

Yampie (Dioscorea trifida) 

0 - 0288-0 0570 

0 0157 

Yellow yam 

0 0330 - 0-0504 

0 0110 

Luoea yam 

0-0330 - 0-0180 

0 0303 

Negro yam 

0-0381 - 0-0570 

0-0101 

White flour yam 

00210-00150 

1 0 0307 

White yam 

0 - 0288 - 0-0180 

1 o-oioo 

Tannia (Colocasm esculent") 

0 0000 - 0-0102 

00111 

do. (wild) 

0 - 0020 - 0-0018 

0-0030 

Maize (Zea Mays) 

0 - 0100 - 0-0200 

0-0138 

Guinea cor n (Sorghum vulgare) . , 

0 0182 - 0-0217 

0 0178 





Note Added:- 

Since the foregoing was wiitton, an interesting note 
has appeared in tlio JMMin of the ftnportal Inn!Hate (Vol. II, 
no. 1) on starch prepared from the bread-fruit tree in the 
Seychelles. Two samples -one sifted and one unsifted were 
forwarded by the Governor of Seychelles (o the Imperial 
Institute with a request that a report upon their composition 
and commercial value shoidd be furnished. 

Analyses and microscopic examination showed that the 
powders were practically pure starch. The specimen of sifted 
pou der was submitted to brokers for valuation. It was rpport- 
ed that there would probably be a good demand for the material 
at per ton, c.i.f. Loudon. ‘ The present vnluo of American 
powdered starch is about £8 10# per ton in London, so that the 
value of the Seychelles product might Improve as it became 
known.’ 



II 


EXPERIMENTS WITH SWEET POTATOS AT 
BARBADOS. 

BY It. ». 11AM., It,A., ANI> .1. It. IIOVKM., RMH., F.C.H. 

In 1001, an effort was made to ascertain tho best sweet 
potatos cultivated in Barbados by growing a certain area of 
each variety under similar conditions, mul twenty-piglit 
varieties were planted at Waterford estate in a field under 
the direction of tiie Imperial Department of Agiiculture. 

These plots grew well at firsl, and at one time there was 
(*very prospect of satisfactory results being obtained. Unfortun¬ 
ately, however, as soon as they were about two months old, 
they were attacked by tin* insect pests which were then preva¬ 
lent in Barbados on the sweet potato plants. So great was the 
injury done that it was impossible to got any reliable data froni 
the experiments, consequently they were abandoned. 

In Juno 11)02, another eiTort was made to carry out these 
experiments and the following twenty-eight varieties were 
planted in Koastei field at Waterford, viz,: -Barker, Bequln, 
Blue Bird, Boot Heel, Brass Cannon, Caroline Lee, Cover-tlio- 
World, Fill-the-Pot, Fire Brass, Iloneyehnroh, Hurley, Joe 
Monde, Johns, Love Drops, Minuet, Moffard, Red Bourbon, Red 
Scaly, Trinidadian, No. 1 from Trinidad, No. 2 from Trinidad, 
No. 4 from Trinidad, Vineolonian, White Bourbon, White Oilkes 
(which takes throe months to mature), White Gilkos (which 
takes six months to mature), Wliito Mary, White Scaly. 

In tho following September, small green eatorpillars and 
flea booties commenced eating the loaves, etc., but Mr. Maxwell- 
Lefroy, then Kntomologist of tho Department, immediately 
sprayed them with a mixture of Paris green, limn, molasses, and 
water. This had tho desired effect, and soon tho vines wore free 
from insects and remained so until the potatoH were dug. In 
spite, however, of the prompt measures taken to eradicate these 
posts, they appear to have affected tho yield, as the weights per 
aero of some of the varieties are below what may bo regarded 
as tho average yield of sweot potatos in Bnrhados. 

Tablo I, givos tho chief results, In pounds per acre, of the 
different varieties, arranged In alphabetical order. This table 
shows their relative values as food, and tho amount of nitrogen¬ 
ous and mineral substances removed from the land. 

* Food units: pounds per acre’ expresses approximately tho 
calculated relative food value of the variety. 

Potatos, containing vory little more than starch, require to 
bo supplemented by peas or beans to Bupply the needs of the 
animal economy. 

The following list contains tho yields in food units of those 
varieties which gave the best return 
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Total weight 

of potatos. Food unit*. 

Pounds per acre. Pounds per acre. 


White Gilkes (six months) 

11,11# 

1,002 

Hurley 

10,275 

3,507 

Minuet 

0,003 

8,800 

Vincelonian 

7,823 

3,129 


Table II. gives the field results in tons per acre. 

Table IIL gives the detailed analyses of the potatos. 

Table IV. gives the detailed analyses of the vines. 

The following is a brief description of the potatos after 

they were cooked 

Barker . Skin white, centre pale dull yellow, waxy. Flavour 
fair. 

Bequia : Skin white, pale dull yellow throughout, waxy. 
Flavour fairly good. 

Blue Bird , Skin white, centre fibious, pale dull yellow. 
Flavour poor. An undesirable variety. 

Boot Heel Skin pale red, centre white and dry, surrounded by 
a layei of white waxy tissue. Flavour medium. 

Bras* Cannon . Skin red, pale dull yellow and Houry 
throughout. Flavour good. 

Caroline Lee , Skin yellowish white, centre dry and yellow; 
with the exterior portion of a duller yellow. Flavour very 
good, but does not keep well. 

Cover-fhe-World: Skin white, white and floury throughout. 
Flavour poor. 

Fi!l-the*Pol: Skin white, centre white and floury passing into 
a dull white waxy condition next the skin. Flavour good. 

Fire Bra Htt: Skin pale red, centre pale yellow and waxy 
throughout. Flavour fairly good. 

Honeyc/nnrh: Skin white, centre fibrous, pale dull yellow 
throughout. Fla vour medium. 

Hurley: Skin pale red, dull yellow, fairly dry and floury 
throughout. Fla vou v medimu. 

JoeMende: Skin wliite, centre white and floury, surrounded by 
a layer of pale dull yellow. Good flavour, Homowhat Uko 
chestnuts. 

Johns: Skin pale pink, centre white, floury, surrounded by 
a layer of yellowish white waxy tissue. Flavour fair. 

Love Drops: Skin white, centre white and dry, surrounded 
with a layer of waxy dull yellow' tissue. Flavour fair. 

Minuet: Skin yellowish white, centre dull yellow and waxy 
throughout. Flavour good. 

Moffard ; Skin red, centre white and floury, surrounded by 
a layer of waxy, dull yellow tissue. Flavour veiy good. 

Red Bmvrbon: Skin red, centre yellow, surrounded by a layer 
of waxy yellowish tissue. Flavour fair, 
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Hed Seal a; .Skin ml, centre white ami dry pussing Into 
a. yellowish white wavy condition in the outer portion. 
Flavour very good and a \ariety tliat keeps well. 

Trinidadian: Skin red. centre white gradually passing into 
a waxy condition next the skin. Flavour fairly good. 

No. 1 from Trinidad ; Skin white, centre bright yellow, waxy. 
Flavour fair. 

No. 1 front Trinidad : Skin palo red. centre pule dull yellow 
throughout, soft and waxy. Flavour medium. 

No. fi from Trinidad: Skin red, centre yellow and dry with 
a surrounding layer of waxy dull yellow tissue. Flavour 
medium. 

Vincelonian: Skin rod, centre palo yellow, mottled with 
a darker shade of yellow; fairly floury. Flavour good. 

White Uovrhon: Skin white, soft and yellow throughout. 
Flavour not good. 

While (Hlk<n, which takes throe months to mature: Skin 
yellowish white, centre white and floury, surrounded by 
a layer of waxy yellowish white tissue. Flavour very good. 

While (Jilken, which takes six months to mature: Skin while, 
centre white and floury, surrounded by a layer of yellowish 
white tissue. Flavour very good, and a variety that keeps 
very wall. 

While Mary: Skin white, centre white, llbrous, surrounded by 
a layer of pale dull yellow. Flavour fair. 

While Uraly : Skin white, white and floury throughout. Flavour 
good. 
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TABLE II.- FiwiiO Rkhui-th. 


Variktikp. 


Barker 
I Bequia 

Blue Bird. 
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Brass Cannon 
Caroline Le<» . . 
Cover- the- World .,. 
Fill-the-Pot ... 

Fire Brass. 

Honeycliurch 

Hurley . 

Joe Monde. 

Johns . 

Love Drops 

Minuet . 

Moffard 
Red Bourton 

Red Sealy. 

Trinidadian 
Trinidadian (No. 1) 
Trinidadian (No. 2) 
Trinidadian (No. 4) 
Vineelonian 
White Bourbon ... 
White Gilkes 
White Gilkes (0 months) 
• White Mary 
I White Braly 
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THE FRUIT INDUSTRY OF JAMAICA. 


The following is a icpoit on the Fruit Industiy of Jamaica 
byJVh.W. K. Smith, (general Manages, Tiinidml (lovcrnmcnt 
Railway, who recent 1\ puhl a \isit to Jamaica as a special 
repieseniative oi the Trinidad Agricultmal Society. Mr. Smith’s 
report was published as Paper No. 218 in the Pwxudnn/s ol the 
Society. It furnisher a useful supplement to the valuable 
papei by the lion. Win Fawcett, B.Sc., F.L.S., Director of 
Public (lindens and Plantations at Jamaica, on the Banana 
Industry in .Jamaica, which was lead at the Agricultural 
Conference at Barbados in 1902, and published in the West 
Indian Bulletin , Vol. Ill. p. 158: 

Had I confined my investigations to the mere handling 
and transporting of fruit, I should have had a comparatively 
short and easy task, for* the reason, punci]rally, that very few 
shipments wore being made during the time I wie* in Jamaica, 
in consequence of the lnimcanc last year having letarded the 
crops in most of the big banana districts. The opportunity was 
therefore afforded me* of seeing much else that was interesting 
and instructive, both with regard to the cultivation, and tlio 
general de\elopment of this remarkable industry in our 
neighbouring eolon>. I purpose including m this report a few 
out of the many such notes and observations l was enabled to 
make, m> object being to interest those who aie already 
taking, or intending to take, some active share* in the 
establishing of such an industry here in Trinidad. 

The value of the fiuifc exports of Jamaica exceeds one 
million pounds sterling, annually, or over 00 pel cent, of the 
total exports of the colony. Nearly seven-eighths go to the 
United States, and the remainder to the United Kingdom and 
other British possessions. 

It is estimated that 88,000 acres are under banana cultiva¬ 
tion, comprising 210 estates or tlieieabout, varying in acreage 
from twenty to live and six hundred, and hundreds of small 
settlers scattered far and wide, with holdings of less than 20 
acres. During the past five yen is the shipment of ft uit from 
Jamaica has just about doubled itself. Last year the total 
number of bananas grown and exported was in the neighbour¬ 
hood of eight million bunches. 

The largest areas of cultivation lie in the valleys an<;l 
slopes along the seaboard, but there are also plenty of estates 
in the hilly districts, and in the 71 miles railway journey from 
Kingston to Port Antonio, bananas are everywhere to bo seon. 
The route lies for many miles over a stiff mountain range, and 
on all sides there were small patches of bananas. 

Even in the crevices of rocks, healthy plants were growing 
and thriving upon the rich wash mould to be found thereabout. 

Upon the plains, too, on the southern side of the island, old 
abandoned can a lands have been transformed into luxuriant 
banana groves, yielding, by the aid of irrigation, 300 bunches 
to the acro t 
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There is, T am informed, a Rival, variety of soil in 
Jamaica—good, bad and indifferent. In some districts little 
manuring is done, and in others a considerable amount is 
necessary. To supply this demand a grout deni of stock is 
kept, which, combined with lmimna growing, seems to be 
a most profitable business For big and little man alike. 

High cultivation is aimed at, as evidenced by the absence 
of undergrowth in most places I saw; but labour 'difficulties are 
just as prevalent with them as with us. Ploughing, harrowing 
and forking, both before and after planting, are universally 
practised, and the benefits of good drainage appear to be of 
first and foremost consideration. In short, the whole object is 
to produce the biggest crop possible, and the finest limit, lor 
upon these, and the most careful handling, hangs the entire 
success or failure of banana growing. 

The handling and transporting of ripe fruit are perhaps 
the greatest difficulty both growers and shippers have had to 
meet and are still contending with. So watchful are the 
shippers, and so stringent their rules, that it is now wadi nigh 
impossible for an unripe or even slightly bruised hunch to be 
accepted at any of their depots. 

Consequently the growers, great and small, being very much 
alive to their own interest, take exceedingly good care to ensure 
compliance with the buyer's requirements, inexorable as they 
be. A methodical system of tally and supervision prevails on 
the larger estates, whereby careless handling may be promptly 
brought home to the offending labourer or carter, and by 
these means all classes are becoming educated to the knowledge 
that care pays in the long run, and wanton neglect brings 
almost certain loss to the individual. 

The finest and best-conditioned fruit invariably commands 
the topmost price, and preference is always given to really 
cultivated bananas, long experience having shown (so I was 
told by one of the principals of the United Fruit Company) that 
they are by far the best carriers. 

VAKIHTY OF BANANA <IKOWN« 

As to variety, the.ro is only one in Jamaica and it is called 
by the generic term of 4 Banana" or 4 Fruit/ 

it Js of course the ‘Martinique * or 4 (bos Michel’ m>K 
known to Trinidad growers. An inconsiderable quantity of 
the rod variety is also grown in Jamaica, and is occasionally 
shipped away, more as a decorative fruit than anything also, 
realizing fancy prices. The smaller kinds of 4 figs ’ 1 Haw very 
few of iu any part of the colony; and the banana of commerce 
was not in my opinion superior either in size or in flavour to our 
ordinary ‘Gros Michel’ in Trinidad. With regard, however, 
to the size of the average bunch (i.e., the number of ‘ hands *) 
there can be no question that ours are inferior. I am judging 
merely by Mr. Symington’s shipments; but there is, \ believe, 
no reason whatever why, with proper cultivation, the size of 
bunphes of bananas grown in Trinidad should not rival, und 
even eclipse, those produced by any of our neighbours, 



mktho!) or m*( if vsi. si/k or imtnciihis, prick, kto. 

I |>on tin-* que-tion of *si/c' I will a Hot <1 a few particulars 
of the icgulation^ tint hue become the icco^ni/cd standard 
in Jamaica foi htuingund ‘-clling. V lull bunch 01 ‘stiaight,' 
a^ it is tochmenli> known, consists ol* nine hands or I letter. 
Bight hands count as thicc-quai leis, seven. hands as a half, and 
six hands as a fourth. Ahnoimal Imnehcs o|* fointoen and 
fifteen hands aio generally subject to higher pi ices by arrange- 
meat. 

At fiist glance, the advantage of this method would seem 
to be all on the side of the buyer, but in effect it is not so, 
being moie or less mutual. 

Big: bunches mean hot lit* fruit, more coincident handling; 
and safer cat viatic, also highei pi ices honi t ht fc wliolesale dealer. 
These the shippei icquires. and pays his premium for getting;, 
lie does not want small and infeiior specimens, and will only 
taken limited piopoitioii of them in an\ ease. 

On the othei hand, the glower cannot, under the most 
favourable circumstance-., avoid a certain percentage of small 
hunches, and he is quite satisfied to sell them at the reduced 
rates referred to The fruit cut from young plants is usually 
undersized. 

Batches of infeiioi land and unfavourable situations 
produce similar results, and from a \ iriely of causes the 
planter is obliged to reckon up m a prop >rlio i of low grades in 
iiis annual crop. At anv rale, the arrangement seems to work 
all right in Jamaica and is generally considered to be perfectly 
equable. Its reaction upon the cultivators is, moreover, far- 
reaching and beneficial, inasmuch as it Ibices upon them the 
all-important necessity ol good tillage, intelligent management 
and caioful handling, as tin* only means of realizing satisfactory 
returns. 

The prices paid by buyers and shippers vary according to 
the season, and the exigencies of supply and demand. 

Bor the Knglish matkot, the best prices are obtainable in 
the summer and autumn mouths, and for tin* United States, 
from April to August. 

So far as l was able to ascertain, the highest figures reach 
£12 10s. per 100 bunches, and the lowest £5, the average 
being £7 10#., or la. fk/. per bunch of nine hands. Delivery in 
all cn'-es to be made at the nearest depot or railway station. 

The large exporters enter into agreement with the grower# 
to take fruit all the year round at a fixed scale of prices. 

Penalties are enforced in the event of failure to supply the 
stipulated quantities, and the business is worked under 
a splendid organization. It is nothing uncommon, in the height 
of the season, to load a dozen large steamers in a weak with 
fruit drawn from every part of the island. 

These large buyers arc connected by telephone and tele¬ 
graph with their various agents all over the colony, and a few 
hours' notice 1 nufliees to cut, transport and load a ship with 
30,000 to 40,000 bunches. Ouo ostato I visited had a few miles 
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of its own tramway, and the proprietor told mo that his fruit 
was usually alongside the ship four liouis or so alter cutting. 
Where much heading out and cartage lias to bo undertaken, the 
operations are necessarily more tedious and costly, but the 
prices paid for good bound fruit allow of a voiy fair nwwgin,and 
(excepting in the case of standing agreements) payments me 
invariably made straight on delivery. The cultivation of 
bananas is consequently widely taken up by the peasant classes, 
who appreciate, more than anyone, quick returns lor their 
labour. 


NECESSITY TOE <rOOI> ROADS. 

The average distance over which bananas have to be 
headed, crooked and carted in Jamaica is certainly not less than 
it would bo in Trinidad, while the physical difficult ios to be 
overcome amid their mountains and deep valleys aie incompar¬ 
ably greater than with us. It is true that they hate an excellent 
system of main and parochial roads also hr idle tracks, extending 
over the length and breadth of the island, but even with these 
advantages, journeys to tlio railway and seaboard me by no 
means easy or short. Jamaica is a biggish place, being about 
two and a half times the size of this colony, and neai ly 2,000 
square miles of it9 total area lie 1,000 feet or more above soa- 
level. 

In Trinidad, the want of good and mifHcicnt roads into some 
of the interior districts is a serious drawback, iro doubt particu¬ 
larly during the rainy season ; but it must be admitted that 
these deficiencies, which arc slowly but surely disappearing, are 
confined to but a comparatively small portion of the settled and 
partly developed lands of the colony. 

BANANA eiTLTTVATION. 

Everything considered, I venture to state that the natural 
conditions here, including rainfall, all favour profitable banana 
growing, and we arc happily not liable to hurricanes such as 
swept the standing crops to the ground in Jamaica last year. 

There is striking proof of the adaptability of our soils and 
climate in the luxuriant growth of bananas to he met with in 
all directions, and on all varieties of land, many of them grow ing 
and thriving in a practically wild state. 

The selection of soils and situation, the season for planting 
bananas, and many other things, connected with the practical 
side of the subject, are matters that must necessarily be loft 
to our experienced agriculturists. 1 do not know whether any 
treatise on banana growing has ever boon published in the 
Bulletins of the Royal Botanic Gardens. Very possibly one or 
more have, and should this be so, a repxiut would bo of value 
just now. A paper on 4 The Banana Industry in Jamaica,’ 
prepared for the Agricultural Conference in Barbados, January, 
1902, is printed in pamphlet form, and its pagCH afford u very 
useful amount of information.* 


Published iu the Went Indian Bulletin, Vol, III, ao. 2, 
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It supplies the alpha and omega ol 4 banana culture, and 
ought to be read by all those interested in the industry. 

The several examples therein given of the debit and credit 
side of things agree with my own observations, and the particu¬ 
lars I personally obtained on the spot, 

( ost ok rui/nv vtjox. 

One estate I visited a Horded some very interesting details. 
It consisted of »*><)() acres of converted cane land principally, and 
had been in cultivation about three years. 

The cost of denning and preparing the land, ploughing, 
planting, weeding and pruning was a little over the average of 
illO per aero. The initial expenses were fully realized with the 
first fruiting, after which, the net clearance each year amounted 
to not less than £10 per acre. This is typical of many estates, 
both whore irrigation is carried on and otherwise. It is a simple 
calculation. An acre of bananas planted, say J 1 foot by 12 feet, 
will give roughly 250 plants or three stems to each stool. 
t T nder good tillage, and w ith average luck, these should produce 
not less than *100 bunches annually, extending on ortho ratoon in g 
period, which \aries from three to six years. To be on the 
safe side, suppose \ve say 200 full pay lug bunches, which realize 
the average price* of I*. (id. The gross revenue comes to .£10 10s., 
and after deducting, say, 15 per cent, for general management, 
including propping the fruiting stems, reaping, curling, and 
interest on capital, the not clearance is £10 per acre and not loss, 
ft is goncrnlly conceded that 100 acres of bananas in full 
bearing, under average conditions of soil cultivation and rain¬ 
fall, moan an income of £1,000 a year. This of course applies 
to Jamaica where the market for bananas is certain and steady'. 
In specially favoured districts and irrigated lands, the profits 
arc much higher, and when stock keeping is combined with 
cultivation, or when* young cacao and other products art* 
interspersed between the bananas, there must obviously .be 
a much wider range for profitable speculation than could 
possibly be found in any other farming industry known to tin* 
West Indies. 

I’ltOhPKCTH m\{ HANANA ( UI/T1V ATION IN Tit IN IDA I), 

To describe in detail all that I saw and learned with 
regard to planting and treatment of growing crops, would be 
travelling oven farther than I have already gone outside tins 
real object of my mission to Jamaica. I saw sufficient to 
convince mo that wo have a very great deal to learn from our 
neighbours in that colony, but of course they have been twenty 
years or so at the business, and bananas to them have been, 
and are, what cacao at present pi ices is, and will be (so long as 
those prices continue), to many of our planters and small 
settlors. 

It remains, however, to be* soon whether the latter could 
not advantageously plant the ‘ Gros Michel ’ more generally 
than is now done, as shade for young cacao, and I am quite 
sure that with capital and enterprise there are (exclusive of 
Tobago) thousands of acres of idle lands within 20 miles 
of Port^of-Spam—much of it conveniently served by roads 
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and railways that might profitably bo taken up for bananas 
alone. 

Should cacao over touch, say, l*w. and stay there a while, no 
further argument would, I imagine, be necessary: and the 
world's production is increasing so enormously, that in the 
natural sequence of such things there is hound to he a gradual 
but certain levelling of the prevailing average 4 prices as time 
progresses. 

IMPORTANT IjKhHONS LKARNKU IN JAMAICA. 

The important lessons they seem to have learned in Jamaica 
may briefly lie summarized as under: 

(1) Thorough preparation of the laud before planting, good 
drainage and free use of the plough, fork and hoe afterwards. 
In other words, nothing hut high cultivation pays in the 
long run. 

(2) Planting at such time only, and pruning of suckers, a* 
will ensure fruiting and proper rotation, during those months 
when the highest prices prevail. 

(3) Religious care in cutting, handling and transporting 
the ripe fruit, without which everything else counts as nothing. 

CUTTING, HANDLING AN!) TRANSPORTING RAN AN AS. 

The process of cutting, handling and transporting is one 
of unceasing care and anxiety. The stem is cut on the top, 
just below the head, when the bunch topples over and is caught 
by a second helper, it is not allowed to fall to the ground. A 
sharp machete or cutlass does the requisite trimming, and the 
refuse is afterwards chopped up and left on the soil. The remain¬ 
ing stump is allowed gradually to rot from tin 4 top, which 
admits of the heavy amount of sap it contains being slowly 
returned to nourish the young sucker at itw root., 

Follow ing this, the bunches arc roughly graded and tallied, 
and headed out to some convenient place and thero packed in 
trash to await the later removal to the nearest railway station 
or shipping dopAt. 

All this is done under the eye of an experienced overseer. 

Donkeys are used for carrying the bunches crook fashion ; 
and where carting has to be performed, the fruit is carefully 
stowed in the vehicles, trash being used to prevent bruising 
and chafing. 

It is a crime for any person even to attempt to 
accommodate himself on the top of a load of bananas in 
transit. 

The wagons and carts generally used are made with 
springs, and are fitted with high sides and ends, as light and 
open as possible. A fuller description of those conveyances 
will be given further on. When the journey has to bo 
performed partly by rail, the bananas are brought to the 
station and transferred to the wagons with the same amount 
of watchfulness and care as before. Trash is again used, and 



the* work of loading is undeitaken alimvd uitiieh bv tin* 
bu % > er’s agents. 

u vir w vv < u vimiv-* 

In .Jamaica, iailwa\ heights mo gem tally paid by the 
shippers, as tlu > <loubtless would be Iieie, and sin li chaiges 
are very eonsideiably in advance of those oontemplatul in this 
colony. 

Their seale is as follows : 

Full cat loads, cai eying hom WOO to 7o() stems each 
1 ox. 2d. to 20s. 1 Or/, pel 100, up to 82 miles (including 
whaifagc and shunting chaiges of lje pei bunch), 
equal to Ip*. pei bunch, nveiagc distance. 

When sent in less than cai load-*, 2s. pei 100 must he 
added to the above, which bungs the freight to 
about 5|c. 

1 have confined these 4 paiticulars to the 82 miles freightage, 
ns approximating more close!) to out local circumstances hut 
it w r ilI be obvious at once that, if 5Jo. be the mean, the railage 
cost, when, say, 20, 80 or 10 miles are reached, becomes a i at hot 
serious calculation in .Jamaica 

Yet the indusli> thrives tlioio, and the iail\\a\s aio 
owlied ami worked b> the Government So fat, in Trinidad, 
wo have loaded, carticd and delivered bananas alongside the 
wharves for 8c. pm bunch, experimentally, 1 ma> add, and 
irrespective of quantity, large or small. 

I heard of no such thing as free carriage of Iruit in 
Jamaica, nor of an> other, direct, artificial aids to the growers. 

Tlioio is, howo\ei,a system of agrioultuial instruction 
provided by the Government, and a gieat deal of practical 
demonstration of the right sort is thereby brought home to the 
small agriculturists all over the island. 

IiO VDINO \NI> < AltltlAUH Ift si HA MURK 

Of the actual performance of putting bananas ailoat I am 
unable to speak from personal observation, for reasons already 
explained. The whole process w as dosetibed to me by the United 
Fruit Company 1 ** people, and its main features consist in head¬ 
ing and shouldering the stems from the sheds on (he wharves 
into the holds of the ship combined with the smart work 
done by the expert checkers, undci whose eyes every indi¬ 
vidual bunch undergoes a final inspection. These fruit vessels 
also pick up round the coast, and the bananas have then to be 
handled from shore 4 to sliip in boats of various kinds. 

In the United Fruit Company’s steamers the fruit is stowed 
on simple racks or binns, without any trash whatever, and the 
holds are specially ventilated only. The comparatively short 
voyage of four and a half to five days does not call for any 
other treatment, but with the Imperial Direct Line to Bristol, 
and the Elder <fc Fyffe’s boats to Manchester, cool storage on 
the most approved principle is provided. 

I do not think that many Jamaica bananas are crated. 
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A system of caie, that is ne\er relaxed from start to finish, 
would Heem to take tho place of any such prooautions* which 
are not only costly, but go to reduce the carrying rapacity of 
the ship’s holds. 

I was told that in vessels, properly installed with cool chum* 
hers, uncrating is necessary, not e\en trn'-h. 

TKANSUOHTATION OK n\NVN\s. 

During my \isit to Jamaica, I made some useful notes and 
comparisons with reference to the eonveyanee of fruit over the 
Government railways there, mui without going into details at 
this moment, I may say at once that 1 sec no special difficulty in 
affording all the conveniences neoessar,\ for handling a large 
traffic here whenever the demand arises. 

The question of the kind of carts used upon the roads also 
received some attention, and, at your request, I visited the firm 
of Messrs. Cordova A Drown, in Kingston, for the purpose of 
examining their specialties. The four-wheel waggons as wadi as 
the two-wheel caits are admirably adapted, 1 consider, for our 
country roads. The former w'ill aecommodate as many as 150 
stems of bananas, equal to 3 tons, and the carts about n third of 
that quantity. These vehicles are light and exceedingly strong, 
f enclose three photographic drawings of them, together with 
the final offer of the firm. The prices, f.o.b. at Kingston, are 4520 
and £10 for the waggon and cart respectively, and if it could 
be arranged to get a pair of them os or, as examples, and offeted 
locally at cost, I dare say ready purchasers would be forthcoming. 

The vehicles are designed for general purposes an well as for 
the conveyance of ftuit, and for long cartage of cacao in our 
country districts they would be a great improvomonl upon the 
description of cart in common use hero. 


mUitAKK OK HIVKKRH. 


With regard to the question of purchasing suckers, I made 
inquiry in all likely directions, and dually, by Uni aid of tlm 
Hon. \V\ Fawcett, the Director of Public Dardens and Planta¬ 
tions, (to whom I am indebted for many other acts of kindness), 
I was enabled to elo.se with an offer of 8«. per 100, delivered 
packed on the Royal Mail Wharf, subject, to inspection before 
shipment. 

Captain Constantino has also been biking a personal interest 
in this matter, and is giving all tho facilities in his power, includ¬ 
ing a special through rate of 2s. per 100, These suckers are 
being obtained from the hilly districts, which Mr. Fawcett con¬ 
siders is an advantage, on account of their hardiness. 


A trial shipment was to come forward by the R.M.H. ‘Trent* 
and it is probable that tho cost, landed in Port-of-Hpain, will ho 
neaier 10#. than the 15ft. previously contemplated. You will 
probably delay any further shipments just yet, seeing that the 
dry season is at hand. The United Fruit (Jompany was prepared 
to supply any number of suckers at 10#., f.o.b the coastal steamer, 
to which would have to be added another 2#. for transhipping 
and packing in Kingston. This seems to be tho fixed price £ ail 
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quartet*** and tlu» offer of 6*. 3c/., which you received from 
a Mr. Dill, meant delivery at Albany station, 10 miles up country, 
ami when railage and cartage to vvhuif in Kingston wore paid, 
the total expense would come to about the same thing, viz., 10#., 
exclusive ol* packing. 

riTllLIK KIM TITS. PIN MS, KT< . 

I have dealt so far in my report with the banana section 
only of the,fruit industry of Jamaica, believing that Huh is more 
likely to command t he greatest sha re of our attention in Trinidad. 
Oranges, grape fruit and pines, however, figure in no insignifi¬ 
cant degree in the total value of their exports. 

During last year (hey shipped nearly 71,000,000 oranges, 
equal to 180,000 barrels, 8,011 packages of grape fruit and 8,220 
dozens of pines. The railway freights loalizod 1211,348 from 
oranges and grape fruit in the same period. The scale of charges 
varies from (Ud. to 1#, 2d. per barrel up to 321 miles, which is 
more than double the present and probable railage cost in 
Trinidad, for even small quantities. It may beinteresting to 
note here that, in addition to the above, the railway revenues 
from banana traffic in Jamaica totalled the icspectable sum of 
£20,300, covering the last financial year. 

The Jamaica oranges possess » very fine texture and 
exquisite flavour, but they are in my opinion inferior in size and 
appearance to those ordinarily grown hen*, while the best of 
om* varieties would be hard to beat anywhere. 

The greater proportion is sent to the States, but of Into 
years considerable quantities have been put on the English 
market, and found much favour there. 

Notwithstanding a protective* duty of tyl'af) per 70 lb. gross 
in the States, it seems that tin* Jamaica grower*) can still make 
a profit out of oranges so long as the Florida ami California 
fruit is not in season. It is to the English market** that the 
buyers are at present looking, but tin* general complaint is 
want of more frequent shipping facilities than are afforded by 
the fortnightly service to Bristol by the Imperial Direct Line, 

.Several planters fold me that, if the Royal Mail would lit 
their steamers with cool storage, regular use would be made 
of that route, thus giv mg them a weekly opportunity, alternat¬ 
ing with the Rider Dempster boats. 

The large buyers of oranges pay from 1«. per 100 to as low 
as 3d., delivered at the nearest railway station, and the process 
of grading, wrapping and packing is done very much in the 
same manner as that followed by the Symiugton Syndicate 
here. The prices realized in English ports are subject to great 
variation, according to quality, condition and season. 

Last Christmas the best quality of Jamaica otanges fetched 
in London from 12s. to I In. per box of 200, a statement T 
should myself scarcely credit, were* it not taken from a very 
reliable source indeed. 

On all sides I heard the same story, that profits or losses 
(as with bananas) depend absolutely upon the kind of care 
given to the selection and handling of oranges before shipment, 
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and to the maintenance of an equable temp* rature through 
out the sea voyage. 

Quality and condition, as with most things will always 
command and hold the best mnikcis, and the Jamaica people 
seem to be fully alive to this. 

Budding of the choicer scuts is piactised to some extent, 
and hybridizing experiments are also being earned out with 
the Ripley and Cayenne varieties of pines, the speeial objeet 
being to eombine the superior edible qualities of tin* one with 
the more symmetrical shape and size of the other 

(ONt'IATDIMi HhVIAIths. 

In eoncluding this report, it is fitting perhaps that 
l should offer some explanation of its length and divcigcuce 
from the original text of my instructions This fruit industry 
presented at every turn so many other inteiesting and instnic 
tive features mote or less connected with tiansporting 
arrangements, that I consideied it would ho a profitless iiso of 
time and opportunity, did I not enlarge somewhat the scope of 
my observations and inquiries. 

Through the eouito^y and ready assistance given to me by 
the Government, including the Direetot of Public Gardens, the 
IMiector of the Railway, and the Heel eta ry of tin* Agricultural 
Society, I was at once placed in touch with some of the leading 
planter* and large shippers of fruit, and though my time was 
limited, and distances in Jamaica are long, I had, in a variety of 
ways, exceptional opportunities for observing things, and 
acquiring information in the mo-t reliable quartets 

The impressions given in this report are those left upon 
a perfectly open mind, though I am fully conscious that in 
expressing opinions and offering suggosiions. with regard to 
the purely agricultmai side of the question, 1 have been 
occupying both delicate and unaccustomed ground. 

I am nevertheless eon viueed that the growingof bananas for 
the English and American markets might profitably be under 
taken in this colony, disregarding altogether the examples 
I have quoted of profits made in Jamaica. Personally, f should 
be satisfied to take those figures at 50 per cent discount, w hen 
there would still he left a net yield of 4*5 per acre. It is an 
axiom in Jamaica that nothing responds so readily to good 
cultivation as bananas, and over a short series of years an 
average estate will givo ./us/ about <t<mhtt trhaf in tipcat upon 
it . all other things being equal. 

The development of the industry here will have to be 
taken in hand cm a largo scale, if the Royal Mail (or any other 
Steamship Comp my) is to he expected to fit ships with modern 
fruit storage, and afford regular sailings. It is either that or 
nothing. 

The transhipment of lmnauas from lighters and coastal 
steamers into the ocean ship**, while increasing the cost but 
very slightly, and necessitating extra precautions, nets! hardly 
enter into the growers calculations, seeing that those services 
and riska will belong exclusively to the buyers and shippers 
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To koep pace with Urn small and inegulnr crops that 
would Como forwaid during the first year or so ot* the 
establishing of the* industry, amumements would have to bo 
mndo for adeepial' 4 cold steuago on the Ho.vnl Mail Groan 
Steameisat least once a month, in older that sales might be 
realized, and to prevent disappointment at (he outsit. And in 
this connexion, two of the Tiinidad Lino boats have aheady 
a limited aeooinmodalion foi carriage of pel ishnblcs, and it might 
be possible 4 to gi t tin* Shipping and Tmeling Company to olloi 
an outlet in the diieetion of the New York markeds. 

If the growing of fruit on a in substantial and lasting 
scab 4 is seiiously taken up b> the people of this eolony, it will 
bo dosei \ ing of, and w ill doubtless toceive, in its initial stages, 
at any uite, ovor.y material assistance the Government ran 
reasonably give to it; and if X may In 4 permitted to make 
a final suggestion, it is Hint his Kxeellenoy the Governor might 
be approached with a pioposai to sanction, say, 100 acres of 
St. Augustine hinds being laid down in bananas, midcr the direct 
control of the Manager of that estate, to he followed later on 
by oilers ot other suitable lands in that district and elsewhere 
to large 4 and small capitalists, cm easy and attractive terms, 
for the same spec ilie purposes. 

I ean conceive no more* used id nor certain way of preset \ ing 
and stimulating the 4 iuteriM that has already been aroused by 
Mr. Symington and his influential syndicate in this important 
though long-neglected industrial icsouroe of (he colony. 


THE LEMON INDUSTRY IN SICILY. 

In the 4 follow mg page's valuable 4 inhumation will be 4 found 
relating to (lie* Lemon Industiy in Sicily. 

The inhumation was obtained at Urn instance 4 of Mr. II. 
Ilcskcth Melt, G.M.G.. Admiuisl rat or of Dominica, to whom 
a letter, dated November 17. 11)02, had beam addressed on the 
subject b> Mr .1 \V. H. eh 4 Souza, a piominent planter in 
Dominica. In liis letter to the 4 Administiator, Mr. de Souza 
stated tlint be 4 had been informed by his agents in London that 
the fall in prices of concentrated lime juice and by-produets 
had been due to the over-stocking of the market by similar 
products obtained from lemons deteriorated by the 4 cyclone in 
Sicily, which would otherwise 4 have been shipped as green 
fruit. Mr, do Souza, therefore, requested the Administrator to 
obtain information on the following points: 

(1) Whether the cyclone 4 had been prejudicial (a) only to 
the standing crop, and to what extent; (b) or also to the 
plantation* themselves, and to what extent : and (e) what 
hope* were entertained fen the following crop? 



64 


(2) The total acreage under cultivation in each locality 
well as llio yield per acre, in fruit, juice, citrate or oil. 

(?]) The cause of the preference gi\en in tin* London 
market to Sicilian concentrated lemon juice over West Indian 
concentrated lime juice. 

As a result of Mr. llo->kotli HoiIV eoninmnieutions, Hie 
Secretary of State for Korean Affairs was re<(nested to cause 
further information to be obtained through His Majesty's 
Consul at Ha lor mo. 

The following is an extract from the Priori on the Truth* 
of Palermo anti tlMrid of M'4, issued by the Foreign Ofiice as 
No. LolLof the Diplomatic and Consular Nopurls, pp. 16-21 : 


So-called from their being gathered when yet green, in 
order to stand the voyage. Both oranges and lemons grow 
abundantly in the Provinces of Palermo, Messina, Catania 
and Syracuse ; Messina is especially noted for lemons. The best 
oranges arc those grown in the Province of Catania, especially 
at Adorno and Biancavilla, but very many excellent and mixed 
qualities, are found in the province* of Palermo. They art* 
distinguished as ordinary, blood, and sweet or vanilla, and 
mnndirines. Lemons present no variety although they have 
designations known to the trade. Shipments mostly go to 
the States. 

Boxes and eases are spoken of as 10, 25, SO, 30, 12, 10, etc., 
according to the number of oranges or lemons in each layer. 
The fruit that goes to the United Kingdom is in eases, and that 
for the United Stales in boxes and lmlf-boxcs. They are 
carefully stowed in tiers, one above trim other, in the vessels' 
hold, in such a way as to prevent injury to the fruit. Half- 
boxes only contain two layers of fruit: boxes, four and 
sometimes live. All, whether oranges or lemons, are wrapped in 
tisHue-paper, with paper shavings to (ill up Interstices, and 
ripen on the voyage. Naturally this fruit can never he as good 
as that which ripens on the tree. During the Inst few years 
fears have been entertained that this trade to the Slates will 
eventually suffer considerably on account of suitableness 
found in the climate and soil of Florida and California, where 
the trees have been extensively introduced* It follows that if 
the States can produce their homo supplies, Micro will be little 
or no demand for fruit from here, and with (heir system of 
railways, their markets will bo supplied with fresh fruit which 
has not run the risk of deteriorating on a long sea voyages. 
Unfortunately, the orange crop in Florida was destroyed by 
the exceptionally severe cold experienced in December hist* 
This will occasion au advance of prices in the States, the effect 
of which will he to stimulate the trade in Sicily in I8i)5. 

The growth of this trade has only boon developed within 
the last forty years, and since the introduction of steam it is 
four times or more as great as it was in the days of Hailing 
craft. Commensurate with this increasing demand and prompt 
disposal of cargoes, tlxe value of fruit in thiH country has been 



enhanced aiul Ihis consideration, in the words of my report of 
1 Sun induced growers ( () raise their prices, and there followed 
temporarily a marked decrease in the demand. Fruit then was 
shipped at exporter's risk and this failed to answer; agents 
were sent over to the States to safeguard exporter's interest, as 
it was thought, but even this measure was ineffectual, for it 
was found that the former induced shippers who had not their 
own agents in the country to send their supplies to them, 
under promise of greater facilities, etc. In this emergency the 
questionable s^tem of money advances to shippers sprang up, 
in ordci to secure shipments, and fruit began to be put on 
board unlit to stand the voyage. 

Hhipow nors, in some cases, are kuowu to have entered into 
contracts with shippers for certain supplies to be put on board 
their vessel* during the fruit season in consideration of this 
advance to be accounted for on settlement of freight. 

rmTIVATlON OK OKA.NMK AND DMMON TilWlfitf. 

Tins following practical notes regarding tho cultivation of 
orange and lemon trees will, it is hoped, answer the many 
inquiries addressed to me. The fruit is one of tho chief 
articles of tiade in Sicily. In some parts of the island they 
are a source of wealth to the proprietor and afford work to 
thousands of men, women and children in cultivating the tree 
and in gathering and packing the fruit for exportation. 
.Besides, there is work in the production of essence** whether of 
orange, lemon, mandarine, or bergamot, and concentrated 
lemon juice: the latter is carried on on a largo scale. Vice- 
consul Klford, who furnishes me with all particulars, correctly 
observe-) that the lemon is the most productive as well as the 
most remunerative of the class and gives the largest return per 
acre of land planted. The trees art* set about 5 yards distant 
one from the other in rows and equidistant. Stony or sandy 
soil is apparently the best suited, for the best groves are near 
the beds of torrents or on the coast line from Messina to 
Veirralo, for instance, and from Mihoszo to Messina, and in the 
neighbourhood of Palermo. They w r ill not thrive in a stiff soil, 
such as clay, for roots are superficial and abundant. The trees 
have to lx* w'ell manured, at least once a year, and the way i« 
to dig a trench, say, about 10 inches from the stem and bury 
the manure 18 inches below*. Hipo stable mixed with wood 
ash and bone is said to yield the best and fetches the highest 
price. Mr. Ml ford point* out that the blossoms of April 
product* the best fruit, known as primo-fiorc (choice fruit), 
w'hicb i* gathered in October, and those of May yielding 
a second crop, gathered in November and December, a re the best 
crops as well as the most abundant, and upon them proprietors 
base all their calculations. The blossoms of June produce fruit 
gathered in January and February, those of July generally fall 
off ami little heed is taken of them, those of August are 
gathered in March, 1 host* of September produce a better fruit, 
gaUidlvd in April and .May; the fruit of those of October, 
November and December are known as bastards and are 
gathered in June, July, August and September, whilst those of 
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January, February and March yield little fruit, which falls 
under the same denomination. 

The first gathering occurs in October, cure being taken 
that the lemons be not Iokh than 8 inches in circumference ; all 
under are left for the November gathering. Practised hand* 
gauge the fruit with thumb and second linger. The (irst crop 
(the most valuable) is carefully selected, packed, and shipped 
off for early spring or summer ime, and realizes #() per cent, 
more than any subsequent gathering : no time, therefore, is lost 
in sending it off as early as possible, in order to get the 
highest price. As I have already observed, they are packed in 
variously sized cases to suit the different markets. Those* for 
France are of one size, those for London of another. Much 
case contains about 150 lemons. For the States and Trieste 
boxes are used, containing only about #00. All that are 
considered inferior arc put in small eases for the Italian 
market, and fetch 10 per cent. loss. 

HHt'ONI) UATUKKlNCi. 

The second gathering takes place in November, and is as 
good as that of October, and will keep for months in boxes, if 
properly selected and packed : it is paler in colour, and harder 
to the touch. It is, therefore, often kept in cases until March, 
theu repacked, and keeps good for a reasonable time. This 
chiefly goes to the States and Russia. All small or damaged 
fruit, which must not be left on the tree, is collected and used 
for making essence from the peel, and concentrated juice from 
the pulp. The custom is to calculate 104 kilograms of this 
inferior fruit as equivalent to 1,000 lemons, and charge SO per 
cent, less than for the good box fruits. Of all the inferior fruit, 
that gathered in November is considered the best for the 
making of essence and lime juice, because it contains more 
valuable properties, yielding 50 percent, more than that of 
other months. One thousand of these give about 1(5 oz. of 
essence and #5 litres of raw lemon juice, which, after 
concentration to the normal standard of (51 oz. of citric acid 
per imperial gallon, is reduced to ttj litres. On a well-cultivated 
plantation results show that seven-eighths of November fruit 
is good for shipment, and only one-eighth for essence and lime- 
juice. 

The Unit gathered in December is considered inferior, as 
only five-eighths is fit for exportation, and three-eighths go for 
making essence and lime juice. It is packed In small eases for 
the States, Southern Russia and Trieste, and is worth about 
15 per cent, less than the same sized cases of November fruit. 
Also the percentage of essence is about 15 oz. less per 1,000, 
and the juice about 14 litres more. After the juice is expressed, 
the residue is given to the goats. 

The January fruit, again, is inferior to that of December, 
ouly three-eighths being fit for packing; the rest is used for 
juice and essence. This fruit is perfectly yellow. Such as 
is fit for exportation is packed in boxes, the same as that of 
December; that which 1 h not, is cut and pickled in casks 
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with salt, and then exported. Kaeh cask contains about 3,400 
lemons. 

February’s fruit is the last of the season: it is also called 
the ‘old fruit/ because the remains of previous gatherings. 
Notiiing is now left on the tree except the green fruit of the 
August blossom. Of this crop only two-eighths can be packed 
for shipment, which on arrival have to be sold at once, a-* they 
will not keep. The remainder are used for essence, juice and 
pickling, and yield about VI o'/, of essence and about 12 litres 
of raw lemon juice. 

COST OP HiXTKACTlNO KHhMNCH. 

It costs about Is. W. to extract the essence ot 1,000 lemons, 
and £1 to make a cask of lemon juice, including fruit, cost of 
cask and labour. 

The so-called extraordinary crops depend upon the mode 
of cultivation, and also climatic influences. Irrigation also 
enters largely in bringing it about. If a tree bo deprived of 
irrigation during the hot months of July and August, and then 
abundantly watered in September, a spurt is put on producing 
an extraordinary amount of blossoms, which results in the 
valuable May crop. This cannot he done every year, for the 
tree suffers from the privation alluded to, and subsequent fruit 
is retarded in its development Vet, when the demand for May 
fruit is great, and prices range from 80*. to 40*. per 1,000, it is 
done, as these prices compensate for any loss in September and 
October. 

The March crop, known as * hiaticuzzi/ and which is the 
result of the August blossoming, is the least valuable, for it 
will not stand a long voyage. It is sent to Trieste in small 
cases. Neither does it yield essence nor juice. Prices average 
about 10 por cent, less than those obtained for good lemons. 

The April yield from the September blossom is not much 
better than that of March, yet some good fruit may be picked 
out for packing, but nearly all is used for local purposes, 

MAY rttOP OK k VKKDKLM,’ 

The May yield, which is also the result of the September 
blossom, known as * verdelli/ is much sought after, and is 
shipped to the States in small eases; the fruit is of excellent 
keeping quality, and easily stands the voyage. No cave is 
necessary in gathering or sorting the fruit, as it is all good, 
worth 25 per cent, more than winter-grown fruit. 

The so-called * bastardf arc gathered in June and July, and 
arc ther result of October and November blossoming. They are 
packed in similar eases, and are sent to London, Liverpool, 
Trieste and the States. 

In August and September the lemon crop is smaller than, 
and inferior to, those of the previous months. ’ It realizes lesson 
this account, and also* because the lemon crop in south Spain 
begjus. 
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PRODUCTION OF AN AVERAGE PLANTATION. 

The following is a fair proportion of the divers kinds of 
lemons grown on a plantation of average size, whieli pioduees, 
we will say, 110,000 lemons annually: 


Month. 


October 

November 

December 

January 

February 

March 

April-8 ep te in her 


Number of 
Lemons gathered. 


15,000 

80,000 

25,000 

20,000 

10,000 

1,000 

0,000 


The last is only approximate, because it depends on whether 
the trees have been forced or not. 

COST OF PA( KINO AND MAKING UP. 


Cost of packing varies according to size of case : 



I jarge. 

Small. 


s. (L 

*. d. 

Cost of case 

0 0 

0 <i 

„ „ paper 

0 0 

0 ! 

„ „ gathering and packing 

0 1 

0 a 

Nails and hoops 

0 1 

0 1 


1 8 

1 2 


The management of a lemon plantation demands groat 
attention. Trees should be trained high to admit live ven¬ 
tilation, pruning to take place regularly once a year. Dead 
wood, unhealthy and redundant branches removed. In cases of 
a heavy crop, the branches are to be supported. Trees to bo 
watered in summer with a little liquid manure in the water 
once a week, and the ground kept free from all undergrowth. 
Market gardening is occasionally practised between the trees, 
because the vegetables grown pay expenses for manure and 
cultivation ; but it is not to be recommended, as the fruit buffer* 
in consequence. 

The tree should always be grafted on the bitter orange; if 
grown from the pip, it is subject to a disease called the gum, 
which often destroys it. Grafting takes place after three years 
and is practised in the same way as on the rose tree, 

SUITABLE IAX'ALITIRS FOR CULTURE OB' LEM ON B. 

Vice-consul Pignatorre also furnishes me with atlditioual 
particulars on the subject. The treo requires an equal tempera* 



tiiire. Lands bordering on tho roast-lino ai e tho most favourable, 
provided the situation be n shelteied one, as the trees are very 
susceptible to great variation of temporatme ; vet they cannot 
be reared on a coast exposed to the strong south-west winds, nor 
in localities subject to frost. The north-cast winds me the most 
injurious, from which they must be protected by intervening 
trees. Precautions to be taken against frost aie indispensable. 
A keen wind will often blight a whole crop; in this ease it is 
absolutely necessary to clip and clear away all branches that 
have been frost-bitten. 

SEASON EOR PLANTING. 

Under these conditions, more or less obtainable in Sicily, 
seed may be sown in the month of April, 2 or 8 centimeters 
[about J to 1 inch,] beneath the surface: but the ground thus 
sown must be surrounded by a border of mould, and well 
watered. When tire seedlings are large enough to be moved, 
they are transplanted into small holes prepared during the 
summer for that purpose. 

The ground round lemon trees requires to be hood three 
times a year —in December, after the Heavy autumnal rains, in 
April, and lastly in May, in order* that they may bo easily 
watered in summer. To water a plantation of 2\ acres twice 
a week, the quantity of water required is 10,500 hectolitres 
187,075 cub. ft.| to continue from May to September. 

The clearing away of dried twigs and suckers precedes 
the pruning, and sometimes renders the latter unnecessary. 
A proper pruning will often enable the trees to resist the effect 
of a violent seirocco. 

The pickling of lemons for exportation is a very simple 
process. They are first cut in tw’o and immersed in salt water 
from three tjo eight days; they are then placed in casks with 
alternate layers of salt. Salt water is then introduced to fill 
up spaces, and the cask is closed tip ready for e\portal ion. 

MANUFACTURE OP ORANGE-FLOWER W r ATER A NEGLECTED 
INDUSTRY. 

With all Huh, there is anothoi industry in this connexion, 
which, it is to be regretted, is lost sight of in Sicily; or, if 
practised, it. is only on a very small scale, i.a. that of collecting 
the petals of the blossoms, whether of orange or lemon, that fall 
off and cover tho ground as soon as the fruit appears, for making 
orange-flower water, which l have seen practised in other orange¬ 
growing countries. 

PICKLED LEMON AND OKANGrE PEEL. 

Mr, Consul Churchill also forwarded the following additional 
communications to His Majesty’s Secretary of State for Foreign 
Affairs on the same subject. In Mr. Ohurchiirs second despatch 
information is given relating to the trade in pickled lemon and 
orgnge peel* 
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His Britannic Majesty's Consulate, Palermo, 
January 20, 1903, 

My Lord, 

In reply to your Lordship’s despatch No. J, Commercial, of 
January 19, in regard to the condition of the Citrus Industry 
in Sicily, I have the honour most respectfully to Milmiit that my 
last commercial repoit, that for 1901. contains on ]> 8 a return 
of the exports of citrus fiuits fiomPaleimo during 1900 and 
1901, on p. 17, a statement of the exports of essences aiul 
volatile oils, citrate of lime, clued orange peel, lemon juice, 
and manges and lemons. On p. 13 there is a further mention 
of the discovery of a new parasite of the citrus as well as a note 
of the standard text-books on the diseases of the citrus. 

Individual application has been made to me on behalf of 
other colonies for information on the same subject, and 1 have 
invariably used my best efforts to secure all possible details 
regarding the industry, even to making personal application to 
the Italian Minister for Commerce for the valuable tevt-booka 
issued by his Excellence’s Department on the citrus and its 
allied plants. 

ITnder separate cover, I bog to lay before your Lordship (I) 
a report by Mr. W. Gattou A. Or ashy (published in the (fardnt 
and Field of Adelaide: December 1898, July 1899) on Sicily and 
the Lemon Industry, (2 and 3) monograph on the citrus and its 
diseases, illustrated by Dr. O. Penm, and (1) Report for 1902 of 
the Italian Ministry of Commerce and Agriculture on the citrus 
trade of Italy with foreign countries. 

As it has already been possible for mo to loan Mr. <»rasb,\ \ 
report to many applicants for it, I should like to have it 
leturned to me for further use. 

T shall at once take action with a view to collect further 
material which may be of use to those of onr colonies 
interested in the citrus industry. 

I have, etc , 

(Sgd.) SIDNKV J. A. CHURCHILL. 

His Britannic Majesty’s Consulate, 

Palermo, 

' March 0, 1903, 

My Lord, 

The trade in pickled (salted) lemon and orange peel is 
, almost entirely confined to Messina, whence some 2,000 tons 
are exported annually principally to the United Kingdom, the 
United States, Germany and Austria. 

The season is during January and February. 

The fruit is cut in half and the pulp is extracted. The peel 
is then thrown into open casks of salt and water in proportion 
of 20 kilograms of rough salt to 100 kilograms of water. In this 
pickle .350 kilograms of peel is soaked for three or four days. 
The water is then drawn off and the peels are packed in layers 
in barrels to weigh 350 kilos., when ready for shipment. When 
the barrel is full, it is closed down and salt water is poured in 
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through the bung to fill up completely. When the fruit in 
saturated the cask is sealed. 

The local price per barrel, subject to fluctuations as to 
the condition of the supply, is Lires 28 (17«. 7<Z.) at Messiua, f.o.b, 
for ])ickled lemon peel,and Lires ill (21#. lOd.) per barrel Messina 
f.o.b., for pickled bitter oranges. 

Citrons sliced in half with their pulp are also exported. 

The best kinds are the * Diamante, * weighing from 1 lb. 
to 2 lb. each, price Lires 110 (£5 12■#.) to Lires 100 (00 8*) 
per 850-tt). barrel, and the Calabrian Citron same weights: I lb. 
to 2 lb. each, Lires 102 (84 Is. Sd.) to Lires 115 (£4 12a.) per 
barrel. 

I have, etc , 

(Sgd.) SIDNEY J. A. CHURCHILL. 

ESSENCE OK LEMON. 

in the following despatch Mr. Churchill gives interesting 
information relating to the trade in essence of lemon : 

His Britannic Majesty’s Consulate for Sicily, 

Palermo, 

March 5, 1008. 

My Lord, 

In continuation of my despatch No. 1 in thiH series on the 
Citrus Industry of Sicily, I have the honour to submit, 
herewith, samples of tlic essence of lemon produced at 
Palermo. This essence is difficult to procure in a pure 
and trustworthy form. It will not keep good except in 
well-soldered and tinned coppers. The small 1-lb. coppers 
usually in demand for confectioners are made in two parts only. 
They are to be obtained only at Messina. The sample sent, 
herewith, is of Palermitan manufacture and is in three pieces 
soldered together. The essence sold lieie is purchased under 
guarantee subject to the analysis of one of the British 
analytical chemists established in Sicily, who extract a sample 
and seal the copper exported. 

To-day's quotation for the essence sent- that ol‘ Messrs. 
Jung Brothers, of Palermo,—is 2*. 5rf. per lb., f.o.b. at Palermo, 
including 5 per cent, commission, subject to 1 pm* cent, discount 
and including coppers from 10 lb. to 100 lb. Disputes as to 
contents to be subject to Messrs. Ogden and Moore’s analysis. 

Tliis essence is made of iuferior and refuse lemons unfit 
for export in any other shape. 

The sample boxes arc made at Bari, in Italy; the thin 
colourless glass bottles are called English glass bottles; the 
coiks are cut from Sicilian bark. 

Any other detail of this industry which may interest 
British colonies producing the citrus will be gladly reported 
on, 

I have, etc., 

(Sgd.) SIDNEY J. A. CHURCHILL. 
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Tlie following supplementary information on ibis subject, 
embodied in a report on 4 The trade in eitius fmits in Sicily, 
and especially in the province of Messina,' which oiigiuully 
appeared in the Bulletin de is taken from the Atjn 

cultural Gazette oj Netr South Walts for December 1003. 

In Sicily the very greatest care is taken in the operations 
which precede the shipments of citrus fruits to foreign countries 
At the time of gathering a preliminaiy sorting takes plnee 
either in the open air or in the stores on the plantations. Tin* 
fruit is divided into three classes (1) largest, healthiest and 
finest in appearance; (2) sound fruit of good quality, but of 
smaller size and loss regular in shape; (3) deformed, witheied, 
or spotted fruit, or fruit liable to early decomposition. The 
average of 1,000 generally comes out about 300 to 500 of the 
first quality ; 200 to 300 of the second, and 200 to 300 of the 
inferior quality and waste: but these proportions may vary 
considerably according to locality, treatment of the trees, and 
the atmospheric influences of the year. The proprietors gener¬ 
ally sell their crops by contract, before they are gathered, to 
speculators, but have to fix a certain latest date for delivery 
These sales are effected through intermediate brokers called 
4 country brokers.' 

Immediately on conclusion of the contract, the buyer pays 
a portion of the value in advance, and the balance in two or 
three instalments, but always before the fruit is all gathered. 
The buyers run all the risks of loss by diseases, iutempeiate 
weather, or falling prices. They also do the first grading on 
the spot; pack the fruit in cases and despatch these to stores 
in the port®, where the town brokers have charge of the sales 
to the export houses, which all belong to natives. Those sales 
are made either for cash or at thirty days, if to a firm of good 
standing. The cases are opened in the warehouses of the 
export firms and again examined, when generally from 10 to 
20 per cent, are rejected. Each fruit is wrapped in white or 
coloured tissue paper and put back into the cases. Sometimes, 
but very seldom, the owners ship direct through the town 
brokers. 

The cases are usually twice as long as the width, and the 
depth is a shade less than the width. At Messina the lemons 
are packed in three different sizes of cases ; the large ones, called 
4 Ueo Toudres,’ are sent principally to England. They measure 
32 inches in length and 12 inches in depth, weigh 150 lb. to 
170 lb. and contain from 300 to 360 lemons. The medium-sized 
cases are sent to America and Hungary, and measure 28 inches 
in length by 11 inches in depth, weigh 00 to 05 lb., and contain 
from 300 to 360 smaller lemons. The smallest cases called 
4 Lyonnaises,’ are shipped exclusively to France. Those contain 
from 400 to 420 of the smallest lemons, have a length of 3i 
inches by 10J inches depth, and weigh 112 to 138 lb. The 
oranges are packed in large and half cases, the first contain¬ 
ing from 200 to 240, and weighing about 80 lb. Tho half 
cases contain 100 oranges, all of the same shape, size and 
colour, and weigh abotit 451b. Tlie mandarins are packed in 
cases containing 100 and 200, and some choice ones fifty. The 



wood us<‘d For Hit* cases is Austrian or Calabrian beech, and 
they aiv strengthened with Imop* oF chestnut and divided in 
the middle by a partition. The ends and the paititioun are 
much stronger than the other part 1 -. The inside is lined with 
white or coloured paper, which is folded over tin' top layer 
before the ease is nailed up. between each layer are placed 
slips of paper, or, still lad ter, cork shavings to absorb the 
moisture. The cost of cases and packing comes to about Sis. 
per envt. 

The shipments of * Verdelli" lemons to distant parts, such 
as Australia, are the subject of very special care. The linest 
fruit is chosen and packed in a green state. These lemons 
must lm\e no defect whatever, nor oven indications of 
any spots, in fact they must be perfect. They ripen during 
the voyage, which generally lasts about seven w r eeks. Tim 
sorting is done by special experts, three of whom generally 
examine the fruit successively. This operation is considered 
essential and requires great experience: in fact, only a very 
practised eye can distinguish the almost imperceptible specks 
wdiich may contain the germs of future spots. Notwithstanding 
those precautions, only about two out of live shipments arrive 
in a good condition. At the port of discharge the cases are 
examined by the Australian author'dios, and the had or spotted 
fruit is thrown into the sea. Had ventilation in the steamer 
holds is supposed to be tlm principal cause of the deterioration. 

There exist no special types with ready sale, except the 
‘Verdelli,' which are in great demand on account of their good 
keeping qualities. The lirst and second qualities are shipped 
elsew'hero, hut Russia only buys the choicest products. Blood 
oranges, which are a special product of the province Catania, 
tind a ready sale in Rusdn, Austro-Hungary and Germany. 
They are packed in eases containing 180 to 200 each, and are 
not mixed with other varieties of oranges. 

The third quality of fruit is sold on the spot for making 
cordials and essences. The shipments are generally made in 
winter, either to order, or, more frequently, on consignment. 
In the former cases the exporter generally demands advance 
payment, and draws at sixty da>s. In the latter ease, the 
local agents of the importing houses are authorized to make 
partial advances of from half to two-thirds of tin* value of the 
shipment. Public auction sales of citrus fruits have' been 
established some years in the principal markets, such as 
Hamburg, Hilda Pcstli, London, Trieste, Berlin, New' York, etc. 
Official lists of the prices obtained are regularly published. 
This mode of sale has i/iven good results, and the Italian 
Chamber of Commerce in Paris strongly recommends it in 
order to encourage the importation of Sicilian citrus fruits in 
Prance. 

In order to save the cost of transport, the public auction 
sales are generally held in the storos whore the fruit is 
deposited, The prices of citrus fruit for export have lately* 
fallen considerably: for instance, •Paterno’ oranges, quoted 
some years ago at 24*. per 1,000, are now obtainable at 10«. to 
M«. Prancofopte and neighbouring districts quote 8s. to 15#. 
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per 1,000. Blood oranges me worth about 83 per cent, more 
than * Paterno,’ and even double, if the flesh has preserved its 
led, \ inous colour at the beginning of January. 

The winter lemons are sold at 2*. Irf. to 6s. per 1,000 (.say 
about 2701b. weight); the summer ones (‘Veidelli’) at l Is. to 
24*. per 1,000, and the mandat ins at 2s. to 3«. pet ease of 100. 
It is impossible to give the sale piiees abroad, as they vary 
considerably in the different mnikets. 

The following table ‘-hows the approximate freight and 


duiation of the vo>age fiom 

Messina to the principal polls 

I)a>s. Ii eight 

Hambuig <1>\ sailing \essol) 

JO to 2") 

is |xn case. 

London (sailing \<ssel> 

20 to 25 

Is laige small <ase 

IViostf 

1 to I 

iff to 5 tf huge case. 

Odessa 

8 to 10 

~<L to 7 W/. laige <ast 

Vtw Voik 

S to 10 

lOd to Is huge uist, 


The total export of lemons and oranges in eases ftom 
Messina in 1001 amounted to 98,450 iotm, valued at £375,000, 


dibtributed as follows: - 

Tons 


Tons 

l nited States 

19,200 

Australia 

1,100 

Au&tio Hungan 

17,900 

hwediMt and Xoiwav 

2,000 

Russia 

11,500 

Fiance 

2,200 

Germain 

12,200 

Holland 

2,000 

England 

Panada 

9,800 

1,700 

Otluu pails 

1 070 


The table below gives the total export from the whole of 
Italy, with average values : 


AVERAGE. 


Period, f 

i 

i 

Annual Quantity 
in <mv t. 

Price per 
ewt. 

Animal 

Value. 

i 

— 

H. 

<1. 

“ £ 

1802 1805 | 

1,310.000 

16 

0 

1,072,000 

1866-1870 

1,578,000 

16 

0 

1,202,400 

1871 1875 

1,712,000 

11 

6 1 

981,000 

1876-1880 | 

1,898,000 

11 

0 1 

1,013,900 1 

1881-1885 | 

2,845,000 

8 

6 1 

1,209,250 | 

1885-181)0 i 

3,770,000 

7 

0 

, 1,321,000 

1891 1895 

3,743,000 

0 

0 

1,122,900 

1896-1898 

1,381,000 

5 

3 

1,119,500 1 

1 


Showing a constantly increasing quantity, but a decline in 
prices. In addition to the above, a large export takob place in 
essences, concentrated lemon juice, peels, and trees. The 
Italian oranges are exported to twenty-one different countries, 
and the lemons to twenty-three. They are admitted free in 
England and Austria, but pay a duty per ewfc. of about 2s. in 
Germany, 7a. 6ft in Russia, 2a. in Prance, lOct in Switzerland, 
aud is. 6<t in the United States, 
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Notwithstanding numerous variations, the United States is 
still the best customer, and takes 48 per cent, of the total 
export; next comes England with 21 per cent., and Austria. 
10 per cent. Tho export to Australia was nil in 1887, but has 
now reached important dimensions. Italy cultivates about 
118,000 acres, producing 1,500,000 of citrus fruits, of which 
2,000.000 are exported. 


THE BIRDS OP ST. VINCENT. 

INTItODlUTlON. 

In continuation of the articles that lmve appeared in the 
HVaf Indian linllvtin on the birds of Barbados (Vol. Ml, 
pp. 880*85, and Vol. IV, pp. 180-1!) it is now proposed to 
publish information in respect of the interesting bird-life of 
St. Vincent. 

It is desirable, however, to give, beforeha ml, a brief 
description of the island, the extent of the forest land, its 
configuration, soil and climate. 

The following aceount of St. Vincent is taken from the 
Km' llnllefin (1808, pp. 281-81): 

St. Vincent is one of the group of islands known in the 
West Indies as the Colony of the Windward Islands. Tlie 
other members of this group are St. Lucia, 21 miles to tin* 
north, and Grenada, 08 miles to tho south-west. Barbados, 
under a separate Government, is 100 miles due east. 

St. Vincent was discovered by Columbus on .January 22, 
1498. It is situated in 18 10' north latitude and 00 57' west 
longitude. It. is 18 miles in length and 11 in breadth, and 
contains, according to tho (Urfoniu! OJJtw Linl, nearly 85,000 
,acres of land, about half the area of Middlesex, with onl> 
18,000 acres under permanent cultivation. The population in 
1801 was 41,051. The majority of the adjoining islets, known 
ns the Grenadines, are dependencies of St. Vincent. The 
following account of these is taken from the excellent 
‘ Historical Geography of the Colonies,* by Mr. 0. I\ Lucas, C.B , 
of tho Colonial Office: * These dependencies contained at the 
last census a population of 2,091, tho largest of thorn being 
Bequia, the next largest. Union Island and Cannouan. Rcquia 
Ms less than 9 miles to the south of St. Vincent. Tt is of 
irregular shape, long and narrow, running from north-east to 
' south-west, and it lias an area of about 5 square mileH. Its 
principal bay is Admiralty Bay on the western side. It is 
badly watered, and perhaps hardly deserves the old account 
given of it in the history of the Caribby Islands, that “it 
would be fruitful enough, if it were cultivated,” for but little 
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*ugai or other products arc now grown here, and the main 
attiaction of tho island is its game. Peie Labat stales that 
in his time Boquia contained dangeions himkos, and was for 
that KMson called I kittle Maitinique, though, as he says, it 
might equally w ell for the same reason have boon christened 
Little St. Lucia.’ (pp. 21 . 0-1 ) 

According to Bryan Kdwards (//is/. West /m/ns, I., p. (05), 
the area of the several islands in the Gienadines is as follows: 
Bequia, 3,700 acicb; Union, 2,150 acres; Gannouan, 1.777 acres; 
and Mustique, about 1,200 acres. 

The following paiticulais of the physical condition of 
St. Vincent aie taken fiom a 8k<t<h oj the Colony piepaied by 
Mr. T. B. C. Musgiave foi tlie Jamaica Inhibition, 1801: 

‘The geological foiiuatiou of St. Vincent is volcanic, all the 
rocks of the island indicating that origin. So recently as in 
1812 the “ Soufrieie,” a mountain at the north end of the 
iblaud, 4,048 feet high, broke out in eruption and overwhelmed 
much of the surrounding country with scoria and ashes : a deep 
crater was then formed, closely adjoining one of still larger 
dimensions, the result of an eruption at a period more remote. 
At the bottom of the older crater, some 1,600 teet down, is 
a small lake about a mile in diameter. The water appears 
impregnated with sulphiu and occasionally emits offen&he 
though invisible fumes. 

‘A central backbone of mountainous country varying in 
height from 2,000 to 4,000 feet, and densely wooded, traverses 
Sfc. Vincent from north to south. Nooky and wooded spurs tun 
down to the sea on the w’est or leeward coast of the island, 
The east or windward coast, especially towards tlie north end 
of the island, in the Carib country, affords much more level 
land. 

‘The Carib country is a broad and fertile tract sloping 
gently backwatds from the sea, for a distance of some 1 
miles, to the base of the hills of the central mountain range 
which then rises abruptly and culminates in the SoufriiVc. It 
derives its name from having, upwards of a century ago, been 
allotted to the aborigines of the island for their occupation. 

‘ The Soufricre forms the northern end of this mountain 
range. Next to it is the Mo rue Agarou, having an elevation of 
over 4,000 feet. Mount St. Andrews al>out 2,500 feet, forma the 
southern extremity, and dominates the Kingstown valley. 

‘The valleys are fertile and well watered, with tinesttearns 
running through them, which turn the different water mills. 
These streams, in the dry season, comparatively small, swell 
iuto iaging torrents after heavy rains. The windward slopes 
of the Soufricre range are drained by a channel called the Dry 
River, which runs through the Carib country, and which from 
its peculiarity deserves notice. 

* Before the eruption of the Soufricre in 1812, a stream of 
average size filled this, now dry, watercourse, and emptied 
itself into the sea. During the eruptiou, the channel of the 
stream was completely filled and choked with scoria, rocks, and 
gravel, underneath which the water now, in ordinary times, 
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disappears some distance belore it teaches the coast, and finds 
its way to tho sea. In floods however, the watei comes down 
witli singular foice and volume, filling the iock> bed, which is 
200 yards across, whole the highway passes it horn bank to 
bank. The water is deseiibed as advancing in huge waves, like 
tho “Itore” ol a tideway. On these occasions it is veiv 
destructive, and it lias already wa-diod a\va> many act os of 
cane land on its tight bank ' 

The slopes of the higher mountains aio scored w ith deep 
ravines, and dm ing the tainy season white clouds liovei over 
them day and night. Here the vegetation partakes largely of 
an at boreal elmractei, with an abundant undergrow th of fours 
and on the margins and banks of stiearns, species of 
S< U(nninut(\ Arouhae, Cpi um<ae n and some palms. Of tiee 
ferns there are four species of C yatluu , two species of 
IlemiteUa , and thiee species of Aluophdu. At all elevations 
on mountain slopes aie uumeious open glades, showing tho 
sites of foimei cultivation the piovision giounds of the 
natives- that have become covered with coaise grasses and 
dry-loving ferns. The characteristic fein of such localities is 
(lleichenitt. 

In the lowlands, in valleys and on easy slopes, the oiigmnl 
vegetation ha*- been foi the most pait eleaied toi the 
eultiv r ation of sugai-cane, anowtoot and other plants. On 
rocky cliff's me found numerous bushes and trees of stunted 
growth, sonic of them overhanging the sea. With these are 
an Agrafe ami limmohamn, 

Ht. Vincent is bingularly free from swamps. Ilcncc, tlieie 
is uowheie any large extent of the tangled vegetation ‘•o 
ebaractciistie of swampy <listricts in the tropics. The 
mangrove trees are only sparingly disf ributed. The manebineel 
tree (Bippomanc M(incinvlla) and the sea-side grape (Cmvoblm 
uvifera) are found on sea beaches. 

‘The climate is, of course, tiopicai. The temperature is 
singularly e<piable and aveiages between 75 and 85 degrees, 
It is tempeied by the N. K. trade winds dming nine months of 
the year. Dining the months of August, September and 
October, the winds become vaiiable, and not infrequently veer 
to the south or south-west, Hunieancs or heavy gales aie 
laro. St. Vincent is one* of the most healthy Mauds of the 
West Indies. The slope of tho land causes a natural drainage, 
and there are no swamps oi marshes/ 

In 1800, the Vssistant Diioctor ol the ltoyal Gardens [now 
Imperial Commissioner of Agriculture for the West Iiulieb| 
visited St. Vincent during a term of inspection thioughout 
the West Indies, made at the instance of the Secretary of Slate. 
His report, which embodies many particulars- regarding its 
present economic position, will be found in tire Kav Bulletin 
for 1890 (pp. 110-5). 

In the last century St, Vincent was remarkable for 
possessing tho first Botanic Garden (founded 1703), certainly iu 
the West Indies, and perhaps in any tropical part of the world. 
An account of this garden is given in the Kew /hd Ivlin for 
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184)2, (pp. 1)2-100). It lingeiod on with a precarious existence 
till the end of the lust quarter of the presetit century. In 1890, 
it was revived ns one of the system of botanical stations 
established in the West Indies. 

The scientific knowledge of tin 1 flora of HI, Vineent was 
limited to the piesent time to the species cnumeialed in 
Grisobach's k Flout of the British West India Islands' (1801). 
He lelied upon a collect ion made by the Ke\. Uaiwlown 
Guilding, preset vcd in the Kew Herbarium. As w ill be seen, 
the fact that these specimens were in c\er % \ ease actually 
derived from the island is not free from doubt. Besides those 
GrHebaeh also worked up some other plants in the Kow 
Herbarium collected by Uexander Anderson, the second 
Superintendent of the old Botanic Garden, of whom some 
particulars are given in the A>/r Bulletin foi 1892 (pp. 91 5), 
also by George Caley, one of Anderson’s successors (Kiw 
Bulletin , J.e., p. 97). 

These data supplied at lirst a \ovy imperfect idea of the 
total flora. It was obviously, therefore, desirable to take 
advantage of any opportunity for completing the botanical 
exploration of the island. In 1889, Mi. K. Dueano Godmmi. 
F.H.S., to whom the seientiile world is indebted for the 
munilicent imestigation of the natural history of Central 
America, determined to send a zoological collector to vSt. Vincent. 
Mr. H. II. Smith, a native of the United States, and an evpoit 
of known skill and experience, was engaged. He was 
accompanied by his wife, and Mr. Godman. thinking I hat 
they might also do some useful work for botany, persuaded 
them after a vWt to Kew to undertake the task. On arriving 
at St. Vincent thc*y ultimately engaged as assistant in botanical 
collecting Mr. G. \V. Smith (now Police Magistrate for the 
Northern District of Grenada). 

The very copious collections made by the party during the 
years 1889 and 1890, at Mr. Godman's cost, were presented by 
him to Urn Hoyal Gardens. There is every reason to suppose 
that as fur as it is practicable under such circumstances, they 
exhaust the actual flout so fat as flowering plants and ferns 
are concerned. Hut there will be, doubt less, as even in our ow r n 
country, always some additional harvest of species to be 
obtained by residents in the island, who can ghe their time* to 
a closer investigation of its area. Mr. H. Powell, the (’orator 
of the revived Botanic Garden, has done good service by 
sending additional collections since 1890. 

As regards the arboreal vegetation of St. Vincent and the 
moat prominent and valuable timber trees of the island, the 
most recent particulars are given in a Report upon the Forcxtx 
of SL Vincent by K. I). M Hooper, oi tin* Indian Forest 
Department, published by the Colonial Office in 1880. 

A report upon the fruits of the colony will be found in the 
Kew Bulletin for 1888 (pp. 187-8). 

The position of the once flourishing but now somewhat 
decaying arrowroot industry is discussed in the Kew Bulletin 
for 1898 (pp. 191-201). 
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lu recent years St. Vincent 1ms been subject to several 
visitations that have affected the growth of vegetation and no 
doubt, also, seriously influenced the bird-life of the island. 

On September 11, 1808, St. Vincent was overtaken by one 
of the most destructive luirricuneh that, lias ever occurred in 
the West Indies. The centre of the storm passed over the 
island and almost entirely destroyed all the interior forests, as 
well as the fruit trees and crops on the cultivated lands round 
the coast. The number of birds was sensibly diminished, and 
it was feared that some of the rarer birds had either been 
killed or starved for want of food. 

On May 7, 1002, occurred the first of the series of eruptions 
of the St, Vincent Soufrieie. On this occasion the animal and 
vegetable life in the immediate neighbourhood of the Soufri^re 
was destroyed and the pebbles and dust that fell in other parts 
of the island also caused much injury. Further volcanic 
eruptions, but of a less severe character, occurred on September 
3 to I, and October 13 to 10, 1002; and March 22, 1008. 

As far as can be ascertained,no birds--not even the well- 
known Soufriere bird have entirely disappeared. It is prob¬ 
able that with the favourable seasons of this and last year 
bird-life in St. Vincent, as well at Barbados and elsewhere, 
will assume normal proportions. 

The following is a list of the birds which occur in the 
colony of St. Vincent, that is, the species inhabiting the island 
of St. Vincent and the Grenadines as far as, but not including, 
Uarriacoii, prepared by Mr. Austin H. Clarke, of Harvard 

University, who has lately spent some time in these islands: — 

* 

NAM MS, 

The scientific names of the birds are given togethoi with 
tlicir local designations. In the case of such species as appear to 
be without any common name, I have given that in common 
use at Grenada; or, if the bird docs not occur on that island, 
I have adopted an arbitrary name to lit the case. Some of the 
local names are commonly used to include two or more different 
species. For instance, the woid “grieve 1 is applied to Morula 
nfy/Wmdm, Month fji/nnwphfhahntt. and Maryttropx won- 
tauux; ‘blackbird 1 is used for both Certhiota afraid and 
QuincaluH luminoHux . In such cases I have selected one bird to 
be referred to tinder that title, and have called the others by 
alternative names, if there are such in common use, or have 
borrowed the local Grenada titles, lu the case of such birds as 
visit the colony from North America, I have givcm the names 
which they bear in the United States and Canada as 
determined by the American Ornithologists' Union. These 
names have now become definitely fixed iu America, and fhe 
birds are always referred to under them in all modern 
ornithological notes in that country. This refers particularly to 
the shore birds (curlews, plovers, sandpipers, etc.). Where (as in 
the case of the chicken hawk or sea hawk) a bird is common 
enough here to have received a distinctive local designation, 
that is given first and the American name after it, 



NAMKS OF SllORIi BIRDS. 

With tlio shore birds I have follow( mI the American name 
with that in n m* in Bai bail os, as given by Uol Keilden in his 
4 J$n<>l Baibndos' ( \V<nI /whan Buildup Vol. Ill, }) for 

tlio benefit/ of those who may he acquainted with the species in 
Barbados. 

KOKHl(*N BINDS 1N( LUDRI) IN THUS BIST. 

The list includes, in addition to the hiids known to inhabit 
the colony, certain specie-, especially among the shote binls, 
which Inne novel been obtained lieie, hut which Innebeen 
proved to occur on neighbour ing islands, (Gionada, certain 
(Grenadines, St. Lucia, oi Baibados) and whieli ma\ visit the 
island at any time. These aic Mich specie* as pass thiough the 
West Indies on their way to and from Noith Vmerica. and ate 
of eiiatic and uncertain oeeuirenco on an> one island. 

LO< \L DISTRIBUTION. 

Certain of the birds inhabit only tlie Island of St. Vincent 
while some are found only on ceitain of the Keys. For 
example, Myiadthlen sibilatix does not occur in the '-mailer 
islands, while Orlalida nijicaiuhu the coconvo, is restricted, as 
regards this colony, to two of the Grenadines. I lni\e omitted 
to state the local distribution of the different species, as b,\ so 
doing l should be depriving those who wish to make a study 
of the birds here, of the chance of making most interesting 
personal obsn vation*-. 

THH LIST NOT A ( IUTK AL K'lHNTfKK KNUMWRATION. 

This list is intended as a guid(‘ to the study of the natural 
birds m this colony, and as an aid in protective legislation. 
Ct is not, in any sense, a scientific enumeration of the binls 
of 8b. Vincent, including, as explained, a number of species 
which have newer been taken lieie. It cannot therefore he 
regarded in the same light as Mi. Weir* 4 I>iids of Gienada/ or 
4 Birds of Cnrtiucou/ or Col. Foildcn's 4 Birds of Barbados/ 
The preparation o! a ethical paper on the avifauna ofan # \ 
countiy, district oi island necessitates icady access to a vvoll- 
* stocked ornithological library, wliich is impossible for any 
person residing in the Windward Islands ; but foi the use foi 
which it is intended this lit will. I hope, be found to serve its 
purpose. 


1)MS< K1PTIONS («IVI<A. 

In the case of the laud hi ids, the length from the tip of t lie 
bill to the cud of the tail is gi\en, to facilitate identification. 
For instance, there are tlnee hiids here, Cerfhiala ettrafa, the 
8t. Vincent Blackbird, Qtnttcahut (iuhihohw s, the Boquia Sweet, 
and (U'otophuga am. the Tic*k bird, which are all black in 
colour; but confusion is avoided when their relative sizes, 
4 inche*. 10A inches and 12J inches, arc understood. 

Lentflh The length is that of a bird perched normally on 
a limb, with Its head not extended. A little practice will 
ennbk> one to judge pretty accurately the size bf a biid at 
sight. Tn the ease* of the sea bird-*, which are dillicult to judge 
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in this way, I have adopted a plan of comparative sizes, which, 
when taken in connexion with the colours, will, I think, be 
found sufficient foi their dotoi mination. 

Colour In the matter of coloration I have 1 not gone into 
detail, but the descriptions gi\en will be found to be ample. 

HAMK BIRDS. 

HNlTMKU VTION 

Tlio birds of this colony which may be classed as game 
birds aio—(I)tho visiting shore biuls (euilews, plovers, etc.) 
which pass through here ou their migrations; (2) the larger 
native doves : (8) the pa not; (1) the eocoiico ; and (5) the quail. 

TlUii snoUM liIKI)s. 

None of these biids aio natives of tlio Windward Islands, 
most of them breeding in the far north. Those found cm tlie&e 
shores riming migrations me so small a percentage of the 
whole, and their stay is, a- a mle, so shot t, that tlieia seems to 
me to be no occasion for according them any protection at all. 

G(tut>( of tl(< more Some species aie,it is true, being sei iously 
reduced in numbers: but this is without doubt due to the 
reckless shooting of the biids in the spring on or near their 
breeding grounds in the noiili. Then* is little reason to 
think that the compaiat ively insignificant number killed heie 
each year could have auj pennanent elTeet on tlie species. 
In respect to these biids, theiefore, there is no cause to alter 
the present law. 


novas. 

77#^ huyor nttfin dorrs This is meant to include the 
Sea-side Hove (Zvnaida warthticana), tlie Mountain Dove 
(Zenrtida zvnaida) and the Ramie v (('olumba rorenttis). From 
what T have seen i am of the opinion that the existing law is 
very satisfactory, as these birds two idatively abundant. 

I UK PAIUIO'I. 

Notwithstanding icports to the eontiary, this bird is not 
at all abundant, being at the present time restricted to 
a compnrath el> small area in the centie of tlio island : and even 
there, it is not to be found in any numbeis. In dealing with 
a bird oi this kind it must be borne in mind that they arc voiy 
restless, \ery noisy, and of such a si/e as to bo quickly noticed: 
so that, if theie be a parrot in the vicinity, one will soon 
become acquainted with tlie fact. As it will probably keep 
llying about, back and forth, one may easily fall into 
the error of supposing that there is a considerable number of 
parrots about; but if one can distinguish that particular one 
in any way, by a gap in one or both wings, or m the tail, one 
will, on watching closely, soon discover tho mistake. This fact 
i have proved myself. 

Importance oj this spoons As this particular species is 
peculiar to the island of St. Vincent, being wholly different from 
all others occurring in the West Indies, its extermination would 



mean not only the Iosh of a valuable game bird to St. Vincent, 
but it would deprive the Wet>t Indies ot one of tlioir greatest 
ornithological curiosities, and America of one of its finest birds. 

Peasons why parrots are cattily killed out There arc two 
facts which make pairots easy to kill out: first, they feed at 
different seasons on particular fruits, and can then be obtained 
with little difficulty by simply stationing oneself within gun¬ 
shot of a favourite feeding-tree: in the second place, they are 
very sympathetic birds, and if one in a ilock be wounded, often 
the others will stay by it until they are all killed. I have seen 
the disastrous rosults of this habit in South America. 

Extinct Parrots . To show that parrots arc very liable to 
become extinct, particulaily species confined to islands, I will 
call to mind a few cases. In the West Indies, Martinique and 
Guadaloupe used to have, according to M. Guyon, six species, 
none of which are now kuown, Jamaica until fairly recent 
years had a very fine macaw. The handsome Cuban macaw 
(Am tricolor) is practically extinct, though by some said still to 
linger in certain of the swamps of Cuba. In the East Indies, 
the Philip Island parrot (Nestor productus) and its near ally 
the Norfolk Island parrot ( Nestor novfolcensis) have disappear¬ 
ed, together with a parrakeet (PaUvornis vxsul) from Rodriguez. 
In North America, the Carolina parrakeet (Conurus caviolin• 
ensis) originally occurred from ludiana southward to the Gulf 
of Mexico. It is now couflnod to a few swamps on the gulf 
coast, where it is not at all common. 

Conclusion I think'the foregoing shows the advisability 
of affording strict protection to the St. Vincent parrot until such 
time as he can be considered at least fairly abundant. 

Penalty for killing parrots In regard to the penalty 
attached to the infringement of the game laws, this should be 
made especially heavy in regard to the parrot, or the case might 
arise (analogous to what has happened in other places) in which 
a dead parrot might bring enough to cover the lint 4 and yet 
yield a profit. The present law of Bermuda provides a penalty 
of £10 for killing a Long-tail or Tropic Bird (Phacthon Jlaviros- 
tris) 9 practically the only sea bird now breeding in Bermuda. 
The result is, of course, perfect immunity, and the species is 
abundant. It seems to me that some such fine should bo imposed 
for the illegal killing of this parrot, which is a more interesting, 
as well as much more beautiful, bird than this common and 
widely distributed sea-fowl.* 

cotoRieo. 

This bird appears to be well established, and is in no 
danger of extermination in the islands ou which it occurs. As 


* According to Mr. Heiny Pouell (February 22, 1001), * At the Zoological 
Gardens, London, there is a solitary St. Vincent pairot, and that was 
presented by the Earl of Balcarres v\ho obtained it direct hom St. Vincent. 
No specimen of this parrot exists at the Cromwell Rond Museum, norat 
Marseilles, where the collection of birds in gcncial and the method o 1 
mounting them are considered especially good/ 

We understand that recently tivo specimens ot this tare parrot were 
killed for a collector! [Ed, IF./.#.), 
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it is not a unlives and is abundant in Tobago and on the 
continent, if it should bo accidentally killed out, a now lot 
could be readily imported. There .seems to bo no necessity for 
legislation of an> kind as far a>^ this birtl is concerned. 

WAIL. 

Like the preceding, thin is not a West Indian bird. It 
would be best, I think, to leave its late in the hands of those 
upon whose (‘states it occur.-, as, if it were killed out, it could 
bo easily re-in trod need. 

1'itoTKft"rrojN ok ska mans. 

DanycroJ hiHuifjon brcctUay f/romuht : III regard to the 
sea birds of this colony, they are not the subject of appreciable 
persecution at any time 1 , and they are fairly abundant. So 
long as their breeding grounds an 1 undisturbed, the few usually 
killed away from them should make no difference in their 
economy. Wholesale destruction of i#heir eggs and young, 
however, would soon either kill out the birds, or drive them 
away. I will cite a few casts in support of this. 

Locally twlinvi xpvvicx : In the early days of Bermuda, the 
people were more or le.-s dependant on a certain sea-fowl 
known to them as the * eahouse/ This bird was closely related 
to, if not identical with, the Diablot.in {Puf/uinx anti aimin')* It 
was killed by hundreds on the islands on which it bred, with 
the result- that it soon disappeared. Another West Indian bird, 
closely related to lhe ‘eubounV has been killed out of several 
of the islands. I refer, of course, to tbo Burrowing Petrel 
(Acxhrlata Intuitu (a) known in some of the islands as the 
‘diu biotin.' Owing to constant persecution, the seabirds 
breeding on the coast of New England became alarmingly 
reduced in numbers, some specie's, in fact, almost, if not quite, 
disappearing. Of late' years, however, they have been strictly 
protected, a warden being stationed in the more iin pot taut 
colonies, with the result that they are now showing a definite 
increase. I give these instances, not because of any immediate 
danger to the sea-fowl bores but simply to show’ what might 
happen if, when scriou* reduction in numbers were imminent, 
the matter were not at once taken up. 

TIIK (’IIK’KKN HAWK. 

The common Chicken Hawk (llulco tut mi mm) proves, on 
investigation, to be, perhaps, as much of a benefit to 
the agriculturist as it is a pest to the poultry raiser, 
since it subsists very largely on the mole cricket, some¬ 
times as many as twenty or more being disposed 
of at one meal. Jt is not at all rare to find mi insectivorous 
diet among the smaller hawks ; as examples, I may mention the 
Florida representative of the West Indian Kili-liawk ( Fttlco 
mtribbactmun), which is known to exist mainly on grass-hoppers, 
and tho Margarita Kili-kili which, according to Captain 
Robinson, lives upon the same pests. It appears, therefore, 
that if it be considered unwise to protect this bird, at least no 
bounties or rewards should be offered to aid in its destruction. 
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PROTECTION’ OF THE SMALL BIRDS. 

The .spirit of the existing law* affords suitable protection 
for the small birds. In a law relating to birds of this class I am 
of the opinion that it is wise to make as few exceptions as 
possible, and if any bo made, that <hc\v bo of really injurious 
and manifestly undesiiable species, and such as are well known 
to everyone, so that there can be no confusion ; otherwise it will 
defeat the aim of the law in regaid to species having a more 
or less close resemblance to those left unprotected. This is 
the case to-day in many of the American States, whore certain 
definite birds (such as the English sparrow) arc unprotected, 
and advantage is taken by small boys with air guns to kill 
any of a dozen or so species of the smaller and duller birds, 
which will pass as sparrows if they happen to encounter 
a police constable of average intellect in their wanderings. 
Thus in St. Vincent if the Grass bird were unprotected, the 
Blue Head {14aphonia Jltivifronn), lieu Red Breast (Lot igilla 
noctift ) and Lady bird (Vireo calidvw) might suffer; if the 
Bequia Sweet (Qitixcahts himinot ma), it might be injurious to 
the Tick bird (('rotophaga ani). etc. 

HOOKS ON U)CAXj ORNITHOLOGY. 

1 have appended a list of such books and articles as would 
be of value to anyone interested in native birds. The list 
include^ references to the literature on the birds of the Wind¬ 
ward Islands, and is not confined exclusively to that of 
So. Vincent The most useful books are perhaps Cory’s ‘Birds of 
the West Indies', and Ridgeway's ‘Birds of North and Middle 
America 1 . The former, while giving minute description^ of the 
native birds, only mentions by the scientific name such North 
American species as regularly or occasionally visit this island. 
Thus, for these it would ha\e to be used in connexion with 
some standard American work, such as Chapman's ‘Birds of 
Eastern North America. 1 There* are no local names given for 
the West Indian birds, but this will not be found to present 
any difficulty, if it be used in connexion with this list. 
Ridgeway’s book contains detailed and minute accounts of all 
the birds occurring in the West Indies, and is a most valuable 
book of reference, in fact, I Ik* best on the subject up to date. 

The works mentioned may be obtained through the larger 
dealers in scientific books, such as Dulau & Co,, London ; List 
and Eranko, Borliu, or Oswald Wiegel, Leipzig, who often 
have them on hand, either as separates, or in part of the 
volumes in which they occur. As practically all are out of 
print, there is no other way of getting hold of them. 

INTRODUCTION OF FOREIGN BIRDS, 

One point 1 should like to bring up. It has been proved 
to be bad policy to introduce foreign birds or mammals into 
a country, except in the case of such as can be readily killed 
out if occasion requires it: that is, largo herbivorous mammals, 
or game birds. Introduced species are liable to take on certain 
habits which render thorn obnoxious, however beneficial they 
may lmve been in their own country, and which it may be 
wholly impossible to foretell. To show to what an extent 



change of habit may go, I w ill mention the ease of (he New 
Zealand Kea, a large pairot, which oiigimdly fed on \oge(abie 
products. Some time after the impoitalion o( sheep into the 
country, the Kea developed a piopensity foi eating theii 
kidneys, and has pio\ed to he a serious pest in consequence. 
This habit must h<* wholly of reeent oiigin, foi Imbue the 
discovery of the island, New Zealand posseted no nati\e 
mammals wliatever. This is, of eouise, an e\tierne case, ami 1 
only cite it to show how sometimes a bird's ha hit will wholly 
change under new conditions. 

In their own country, the animals ami birds ate kept in 
check by their natural enemies, parasites and diseases. If, then, 
wo bring them into a new place, we ate liable to find out that 
the results are not what was expected, while at the same time 
they may increase beyond our control. Of t oursc, on the othei 
hand, many, it not most, introduced species die out, being 
unable to meet the new conditions of life foiced upon them* 

As a few tangible bits of evidence aie wmth moio than 
whole pages of theory, I will give a few eases in suppoit of 
the foregoing. 

The European House Spat row (Passer dona sheas) 1ms been 
introduced into North America, Australia, New Zealand, 
Argentina, Mauritius, Comoro Islands, Now Caledonia, Hawaii, 
Chatham Island, (Ibis, 1893), Bermuda, the Bahamas and Cuba, 
in practically all of which places it takes its place among the 
pests. In fact, it is by some considered in New Zealand to be 
second only to the rabbit. (Report* A r < ir Zealand Department 
of Agriculture, 1897.) 

The Starling (Sturnus vulgaris) would appear to be rather 
an aid to agriculture than otherwise; for Mr. John (bimorn 
has show T n (Trans. Highland and Agricultural Society, Scotland, 
1890) that its food consists in England of 75 per cent, insects, 20 
per cent, grain (mainly waste), ami 5 per cent, miscellaneous food. 
After ita introduction into New Zealand, however, it adopted 
largely a fruit diet, and has therefore become a great nuisance. 
(Produce's' Gazelle , Western Australia, January 1898.) In 
Tasmania also it feeds largely on small fruit, cherries, and 
wheat. (Agricultural Gaudt< , Tasmania, November 1897, and 
January 1898.) 

The Nima (Anddolheres hdslis), an Indian bird, something 
like the Bcquia Hwoet (Quiseatus luminosus), lias boon 
introduced into Matuitius (Jetden, ‘Birds of India,' 180f3), 
Andamans, Hawaii, New Zealand, and Australia. It is proved 
(Finsoli, Ibis, 1880) to drive away pigeons and fowls, and is said 
to destroy their eggs and nests. 

I may also mention the case of the Sk.ylark (Alauda 
arven&is), the Green Linnet (Ligurians chlori s), and the Black¬ 
bird (Turdus merula), which, although universally considered 
beneficial in England, have proved quite the reverse in New' 
Zealand. 

I think the foregoing tends to show the advisability of 
etting the native faunas of these islands alone; for no one can 
properly judge of the effects of a new bird or mammal on 
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them, or on the agricultural industry, until it is introduced, 
and thou it is too late. 

It seems, then, that it would he well to introduce inlo the 
Game I jaws a clause ^inhibiting the importation of exotic birds 
or mammals, or at least mpiiring written -da (omen Is fiom 
some acknowledged authority on the subject that t h<»> could 
not become obnoxious. "Western Australia (Jour, Hun tut 
Ayi'icvlfurttli December 10, 1805) and tin United State** have 
already taken the initiative in laws of this kind, while Gape 
Colony has gone as far as to exclude rabbits, and re<pu»e 
tliat those kept in captivity be elo*-el t \ guarded. 

LIST OF THE BIRDS OF ST. VINCENT. 

1. Mkrula gymnoptiiaijua. Yam Bird. Yellow-eyed Grieve. 
8J inches. Dull olive brown, lighter below'’: naked skin, 

abouteye yellow. 

2. Meuula nkjimuosthis. Grieve. 

4) inches. Brown, lighter below. 

3. Myiadestes sibilans. HouIVu'to Bird. 

7J inches. Nearly black : underparts gray, throat and belly 
orange rufous. White markings on inner nibs of tail and wing 
feathers. 

4. Margarops montanph. Spotted Grieve. 

9j inches. Brown, belly white. Dull white markings on 
wings, tail feathers tipped with white, and wdiite edgings to 
breast feathers. 

5. MlMPH UTLVITH. Mocking Bird. 

8 : [ inches. Gray, wdiite below. Tips of tail feathers and 
markings on wings, wdiite. 

0. Turyothoruh mithkhu Wall Bird. Wren. 

B inches. Rusty brown, narrow black lines across w mg and 
tail feathers. White below. 

7. Cartiiarophga ihmiopi. Lessor SonIViere Bin!. 

B| inches. Back and band across breast, black. Circle 
about eye, tliroat, and belly, wdiite. 

8. Shiitiuth Aimo(*APiLiiiTs. Oven Bird (U.S.). 

inches. Olive given, lighter below. Centra of crown, 
dull orange, with a black lino on each side. 

9. Shiurua NAEVIUS. Water Thrush (C.S.). 

5 inches. Brown above, underparts and line over eye, white. 

10. Certuiola saccharin a. Mistletoe-bird. 

4 inches. Dark-slaty above, underparts and lower back 
bright yellow ; white line over eye, ami white patch cm wing. 

11. Certhiola ATRATA. St. Ymcoiit Blackbird. 

4 inches. Black, 

12. Progne dominjcensis. West Indian Martin. 

7 inches. Steel blue; middle of breast and holly, wldto. 

13. Petrocheudon fulva. Eavo Swallow. 

i% inches. Back and top of head bluish black. Forehead 
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and lower back, dark rufous bt ow n. Fndorparts light brownish 
and white. 

11. Vi it mo i Animus. Lady Bird. 

5] inches. Olive green, lighter below : top of head grayish. 
Dark stripe through eye, and light stripe over it, 

16. Ki/pi ionia plavipkons. Blue Head. 

4 inches. Briglit green, lighter and duller below. Top of 
head bright blue, forehead orange. 

16. Calllstw \ r MR8KH>iiOR. Golden Tauager. 

6 inches. Bright red-gold, appearing yellows red, or green 
in different lights Top of head chestnut; wings and tail 
dark green. 

Female. Same, but back green, and top of head pale 
chestnut. 

17. Loxioiija noptis Red throat. Sparrow. 

4 inches. Black : throat and line over eye chestnut. 

Female , Dull brown above, gray below, 

18. TiAitis niroLOR. Grass Bird. 

4 inches. Olive green ; breast, throat, and forehead black. 
Female . Olivo green, lighter below, 
w; QinsOALUh MJMINOWS. Boquia Sweet. 

10J inches. Black. Female, grayish. 

20. Elainka MARTiNrc'A. Topknot. Flycatcher. 

GJ inches. Brownish olive ; throat and breast grayish ; 
belly yellow, dirty white in middle lino. 

21. Myiarohith onnm. Loggerhead. 

7*j inches. Brown above, upper breast gray ; lower breast 
and belly, sulphur yellow. 

22. Tyhannus rostraths. Pipiri, 

0 inches. Gray, white below; wings and tail dark brown. 

23. Ouamtora ijuachvitra. Chimney Swift Swallow. 

l| inches, Very dnrk-brown; tail and lower back gray. 
Never porches on branches of trees or wires ; roosts in hollow 
trees or chimneys, 

24. Eulampih juuulahih. Rod Throated Humming Bird. 

*4 inches. Black ; wings and tail groon ; throat and breast 
metallic rod, known by its largo sr/o. 

25. HuijAMPiK moIjOSNRIAtiqua. Emerald Throated Humming 

Bird. 

4} inches. Green, brightest on throat; blue patch on lower 
breast. 

26. Bhllona ckistata. Crested Humming Bird. 

2f inches. Dull-green above, brown below ; head with 
pointed metallic green crest, Female dull green, gray below; 
no crest. 

27. OnoToxniAGA ani. Tick Bird. 

12£ inches. Black beak very much arched* 
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28. Oogvyzus minok. Cuckoo-manioc. 

12 inches. Gray above, buff below : while ii]^ to tail 
feather-. 

20. Ckrylk al< yon. Kingfishei. 

0 inches Blue-gray above, speckled with while; white 
below, with blue baud across hiea-t, head with large crest. 

Female with additional band on breast and sides, chestnut* 

30. Amazon a guiuhngi. St. Vincent Parrot 

19 inches. Yellow-brown above, reddish biown bellow'; 
head blue ; forehead white; wide band of yellow and orange on 
wing. Tail orange at base, yellow at tip, with wide band of 
blue across middle. 

31. Strix nigrrsc hnk Chvl. Jumhio Bird. 

12 inches. Mottled brown, face reddish, ImITy beneath, with 
small round blaek spots. Tail banded light and dark brownish. 
Ends of face feathers (rulT) datk red-brown, Iris chocolate: 
bill white. 

32. Bittko latisstwuh. Chicken Hawk Broad-winged Hawk 

(U. S.). 

14 inches. Mottled brown above, light brown below, with 
dark markings on breast. 

33. Urubitinoa anthractoa. Black Haw’k. 

24 inches. Slaty black, tail banded with white. 

34. FaLCO PERlGRINUh ANATOM. Duck 11awk. 

19 inches. Slaty gray above, dirty white below, with 
brown markings on breast. A powerful hawk, of great quick¬ 
ness and velocity on the wing. Soon about cliffs. 

35. Oolumba CORRNHIB. Ramier. 

13J inches. Slaty gray, head reddish-brown. 

36. Zknaida zknaida. Mountain Dove. 

10 inches. Brown above, lighter purplhh biown below. 
Blue streak below- ear. Feet red. 

37. Zknaida martiniuana. Seaside Dove. 

10 inches. Brown above, dull bluish-white below, Lower 
back oheHtuut. I)ark-bluo line on cheek. 

38. OoLUMBIGALLINA PAHHKRINA. Ground l)o\<\ 

6J inches. Dull-brown ; spots of metallic purple on wings. 

39. Ortalda rufiuauda. Cocorico. Chachalaca (Mexico and 

Unhed States). Guacharaca (Venezuela). Gunn. 

24 inches. Olive-brown, head grayish. 

40. Kupsyohortyx sonninh. Quail. 

inches. Above, mottled reddish-brown, buff, and black ; 
tail slaty ; breast, mottled grayish; rest of uuderparts, chestnut 
brown. Face white : crest and throat buff brown. 

41 Ardka hbrouias. Gray Gaulding. Great Blue Heron 
(United States). 

Mainly slaty gray, lighter below and streaked with white ; 
readily known by its great size. 
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12. Akhka ('ANiiihishiM v. Large White (inuldiiig. 

White: Known by ils large size. 

Pk Akuma <'\kuulka. Him* Gualding. Little Hlue Heron 
(l r nilod States) White (building. 

Rather small, slaty blue, neek reddish, yminy white. 

14. Hutohidns vikhnomns. thudding. Green Hit lorn (Tinted 

St a tes). 

Small, grayish green, neck reddish, with white stripe down 
front. 

15. Pokzana (’AHoiilNA. Sora Kail. 

Size of <|uail. Olive brown above, streaked with buff ami 
greenish, Gray below: fare blaek. Lives among mangrove 
roots and about branches. 

10. Gallinula Galnata. Ked seal foot. Water Fowl. Florida 
Gallinule (Ik S.). 

17. Ionoknim MARTiNirA. Purple Gallinule. 

Larger than preceding ; green and dull purple, seal, white. 
Rare. 

48. PlJLU'A AMKHU'ANA. White seal Coot. Tool (U. S,). 

Larg(*r than two preceding; dull gra> : white patch under 

tail. 

40. Anas nosciiAS. Mallard (l\H. and England). 

Large Duck (Grenada). Large. Light brownish-gray, 
head bright green ; breast chest nut, w lute collar about neck ; 
belly dirty white. A few feathers just above tail curled up, 
and forwards. 

Fnnalc. Yellow-brown. streaked with lighter. 

50. Qunuqitknmiua dimdus. Hlue-winged Teal. 

Distinguished by small size and by having small feathers 

on wing blue. 

51. Fukuata aquila. Man-o'-war Kfrd. Frigate Bird, 

Known by very large 1 size, deeply forked tail, and long 

narrow wings. Colour, glossy black, young with white on 
breast. 

52. Pkligcanuh kuhouh. Hrowii Pelican, 

Very large and heavy. Long beak, with pouch beneath it 
Brown. 

5k Hula sola. Booby, 

Largo, but considerably smaller than preceding. Brown 
above, breast gray. Lower breast and belly white. Bill 
yellow. 

51. Hula pimcatoh. White Booby. 

Same size a« preceding. White, with outer large feathers 
of wing, and most of small feathoi'H dark grey, 

55. Phakthon akthkrkitjs. Long-tail Tro])ic Bird (Tk H.). 

Size of Chicken Hawk. Whit e, black markings on wings. 
Middle tail feathers very long, Including these, the bird 
measures about 80 inches. 
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50. Lakus atrioelta. Laughing Gull. Black-headed Gull. 

Somewhat larger than preceding. Light gray above, 
white belon. Head dai K gray. 

57. St run A maxima. Royal Tern. 

Larger than Tropic Bird. Tail deeply forked. Gray 
above, white below. Top of head black, with slight crest. 

58. Sterna anohtuaktoh. Bridled Tern. 

Top of head black. Back dark gray, lighter toward neck. 
White below. Forehead and line over eye white. Tail forked. 
Smaller than the Royal Ten. 

59. Sterna fpuginosa. Sooty Torn. Hurricane Bird. 

Size and general appearance of preceding, but uniform 
dark brown above, not lighter toward neck. White below, 
tail forked. 

60. Sterna dougaixi. Roseate Tern. 

Small. Light gray above, white, with a tinge of pink 
below. Top of breast black. Tail very deeply forked. 

01. Anoits stotjdith. Noddy. Mwcn. 

Size of Roseate Tern. Brown. Top of head light gray. 
Tail not forked. 

02. Oceanites ot'EANious. Wilson’s Petrel. 

Size of West Indian Martin (No. 12). Black, lower back 
white. 

03. Puffinus AuntTBONi. Diablotin. 

Somewhat smaller than Tropic Bird (No. 55). Dark brown 
above, white below. Skims about near surface of water: nests 
in holes. 

shore torus. 

04. CiiARADRTtTR dominktth. Golden Plover. 

05. Squatarola HELVETICA. Black-billcd Plover. White- 
tailed Plover. Loggerhead. 

00. vEgiaritts skmifalmata. Ring-Neck Plover. 

07. Arenaria interpret. Turnstone (U.S. and England). 

Calico Bird. Rock Plover. Sandy Plover. 

08. Hiniantopus mexicanus. Black Neck Stilt. 

09. Gallinago ijelicata. Snipe. 

70. Maororhamphus hcolopaceus. Dowitchu. Duckleg. 

Duck Bill (Barbados). 

71. Micropalama himantopus. Stilt Sandpiper. Cue (Barba¬ 

dos). 

72. Ereunetks pusillus. Semipalmated Sandpiper. Small 

Sandpiper (Grenada). Grass Nit (Barbados). 

78. Tringa minutilla. Least Sandpiper. Cockroach Nit (Bar¬ 
bados). 

74. Tringa maculata. Pectoral Sandpiper. October Chirps 
(Barbados). Grass Bird (Grenada). 
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75. Timnoa fitm ioomh. Rod nocked Sandpiper. Grey Nit 
(Barbados). 

70. Cviamtis AmcNAiuv. Sandorling. Sandy Snipe (Barba¬ 
dos). 

77. Sx muummi \ smmii*\LMATA. Willot. \\ bite-tailed Ourlew 

(Barbados). 

78. Totxnith MMi,\NoiiMUcirs. Grenier Yellow Leg-. Pika (Gre- 

nada and Barbados). 

70. Tot vnus fij\\ icfs. Lesser ,\ allow Legs. Longlegs (Barba- 
dos). 

SO. Totanus hoUTAisiUH. SoHinty Sandpiper. Black-hack (Bar¬ 
bados), 

81. Acims MuarhAiuos. Spoiled Sandpiper. Nit. Spotted Wag 

(Barbados). 

82. BAimtAMiv lonoicaud \. Upland Plover. Ootton-treo 

Plover (Barbados). 

88. Npmmnun UtTosoNiciTs. Hudsonian Unrlcw. Large Onrlew. 

(Yookbill Curlew. 

81. Nummnips iioiivuiiK Curlew. (8iitteriug(Jurle\\ r (Barbados). 

ItKPKKKNOKH. 

SI. Vita oil. 

Lawrence, Geo. M. ‘Catalogue of the Birds of SI. Vincent,* 
from collections made by Mr. Fred A. Ober, under the 
directions of the Smithsonian Institution, with his notes 
thereto. {Proceedings of the U . S, National Museum, Vol. I, 
p. 282, 1878.) 

Lister, 0. K. ‘Field Notes on the Birds of St. Vincent, West 
Indies.’ (Ibis for 1880, p. 881.) 

St. Lucia. 

Allen, .1, A. ‘ List of the Birds of the Island of Santa Lucia, 
West Indies .'—{HuUt tin Nnttall Ornithological Club, 
Vol. V, p. 108, 1880.) 

tidaler, P. L. ‘On the Birds of the Island of Santa Lucia, 
West Indie'*.' {Proaallays of the Zoological Society for 
1870, p. 18.) 


Grenada. 

Lawrence, Geo. M, ‘Catalogue of the Birds of Grenada/ from 
a collection made by Mr. Fred A. Ober for the Smithsonian 
Institution, including others seen by him but not obtained, 
- {Proceedings of the II. S. National Museum, Vol. 1, j>, 205.) 

Wells, John Grant • A List of the Birds of Grenada/ 

Grenada 1880. 

—. - ‘ List of the lJiidH of Grenada/- {Grenada Handbook, 

1001 .) 

—‘ List of the Birds of Gorriaaon /—{Grenada Handbook , 

1001 .) 
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AVelU, J. U. and Lawrence. Geo. N. • A List of tho Birds of 
Grenada.’ (Prf>cw//w/« of Uu (\ S. National Museum. IX, 

p, 000, 188(1 ) 


Went ln<li<s. 

Cory, (lias. R-‘ A List of tho Birds of tho Wost Indies.’ 
Boston. 1885 : rmised edition 1880. 

- k Tlio Hints of the West Indict; including all species 

known to occur in tin* Bahama Islands, the Greater 
Antilles, and the Lessor Antilles, excepting tho Islands of 
Tobago and Trinidad.’ (Contains a fairly complete 
bibliography up to 1880.) 

Boston, 1880. 

(Pre\ious]y appeared as a serial in The Au A*, Nou York, 1880- 
1888.) 

Bridgway Robert -‘The Birds of North and Middle America.’ 
(Includes the West Indies.)—now in course of publication, 
Vols. f and II being already out (lhdUti)i JO, l T *S\ 
National it human, Washington .) 


ST. VINCENT. 

ORDINANCE NO. 11 OP 1901. 

An Ordinance for the protection of certain Birds and Fishes. 

Be it enacted by the Governor with the advice and consent 
of the Legislative Council of St. Vincent, as follows: — 


1. This Ordinance may be cited as ‘the Birds Short title 
and Fish Protection Ordinance, 1001.’ 

Offences against 2, Any person w ho kills wounds or takes any 
ua r naneo. | } j[ rc j or y 10 0 g^ s OI . n0H (, 0 f any bird specified in 

tht* lirst schedule to this Ordinance, or who has 
in his possession any sueh bird killed, wounded or 
taken, or any part thereof or tho eggs or nest of 
any such bird taken after the passing of bliln 
Ordinance shall be guilty of an offonec against 
this Ordinance. 

birds oysters f ° r There shall be a close season for each of 

and turtle. the birds, enumerated in the second schedule to 
this Ordinance and for oysters and turtle. Such 
season shall, until another is appointed in lieu 
thereof in the maimer hereinafter provided, be 
for birds, from March 1 to July 81, and for 
oysters and turtle from May 1 to August 81. 
Pi'M'ided that the Governor may from time to 
time by notice in the Gazette appoint some other 
period or periods in lieu of the periods fixed as 
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aforesaid : and after any such appointment the 
period so appointed shall bo the eloso season for 
the purposes of this Otdinnneo. 

1. The Uovei nor maj fiom time lo time by Governor may 
notiee in the (UtutU deolaio that as to any of the provisions of 
birds, enumerated in theseeond schedule, thepio .mi. Motion not 
visions of tin* tliiid seotion '-hall cease to apply anplu.ibjc to 
and may fiom time to time var> <>» eancel any on n mor atod* ni S 
such alteration : and thoioupon the provisions of and. schedule, 
the said section shall cense to apply or shall 
again apply (as the ease may he) with such varia¬ 
tions as by the Declaration may be provided: 
and the Governor, may also by notice as afoiesaid 
declare as to any bird not enumerated in the said 
schedule that it shall from the date of the notice Governor nmy 
be deemed to be included in the said schedule for nuuieiaVcd^ 

such dose season as may be named in the notice ?n bdieclule to C 
ns applicable to it and may from time to time alter be deemed to be 
or amend the notice in the same way as if the ,n< *^ ude(i 
bild had been enumerated in the schedule and 
thereupon the bird shall to all intents and pur¬ 
poses be deemed to be included in the schedule for 
the close season assigned to it in (he said notice. 

5. Except as heieinaftei mentioned any per- Killing &c. of 
•-on who shall kill, wound or lake any of the birds tu/lk* duxiug 
enumerated in the second schedule to this Hose season. 
Ordinance or any oystt i- or tin tie dm mg t he close against 

season for the same, or shall take the eggs or nest u nnme 
of any such bird, dining t he said season or shall 
have in his possession any such bird killed, 
wounded or taken or any eggs or nest taken 
as aforesaid or shall have in his possession any 
turtle or oyster during the close season for 
the same shall be guilty of an offence against this 
Ordinance. 

(h Any pel sou who shall take or deploy any Absolute 
turtle or turtle eggs on land, or shall ha\c in his }u°io} tnrtlo 
possession any such turtle or turle eggs taken as ami untie eggs, 
aforesaid, shall be guilty of an offence against 
this Ordinance. 

7. Where any person shall h«\e in his posses- Onus of proof In 
sion any bird, or any part of a bird,or the egg- ol i3 
any bird specified in the lirst schedule to this 
Ordinance or any turtle oi turtle eggs, or shall 
in any year after the third day of the commence¬ 
ment and before the mid of the close season for 
any bird enumerated in the second schedule to 
this Ordinance or for turtle or oysters have in his 
possession any such bird, turtle or oysters or the 
eggs of any bird as aforesaid or any part thereof 
or shall in any year, after the third day after 
the commencement and before the end of the 
close season for turtle expose any turtle for sale, 
it shall be on him to show in answer to any charge 
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made against him undoi this Ordinance, that iho 
bird (bring one of (hose cuimiciatcd in tin 4 first 
schedule) was killed, wounded or taken or that 
the turtle eggs wen* taken hefoie the passing of 
thi^ Oidinanee, or out of* the Polony, or that the 
bird (being one of those enumerated in the soeond 
schedule) or the turtle or ousters was or were 
killed, wounded or taken out ol* the Colony or 
before the commencement of the close season in 
which lie has tin* biid or turtle or oysters in his 
possession. 

Ofl'enoeto 8. Any person who shall take, kill, sell or 

oUe&sUian 20tl>. purchase a turtle of less weight than twenty 
weight. ’ pounds shall bo guilty of an offence against this 

Ordinance. 

Mode of dealing 9. Whrno any person is found offending 
foanc?oilhudi n g, against this Ordinance it shall bo lawful for any 
’other person to require him to gi\e his nanus 
description and place of abode ; and if he does not 
truly give his nanus description and place of 
abode, ho shall ho guilty of an offence against 
this Ordinance, and shall in addition to any other 
penalty to which he is liable under this Ordinance, 
incur a penalty not exceeding live pounds. 

Offences against 10. (1) lflvuy poison guilty of an offence 
punishable on under the provisions of this Ordinance shall 
summary on conviction before a magistrate be liable to 
conviction. a penalty not exceeding live pounds and in default 
to imprisonment with or without hard labour for 
any term not exceeding three months. 

(2) All proceedings for the recovery of 
penalties .shall subject to the pro\ isions of this 
Ordinance be according to any I jaw for the time 
being in force respecting the procedure before 
justice-, or magistrates. 

Half of penalty it. Half of any fine imposed under this 
togotolnformev. o rc iinaneo shall go to the informer. 


Where olfenccs 
may be heard. 


12. Any offence against this Ordinance may 
bo enquired of, heard and determined in any Police 
District. 


Forfeiture of 18. Any bird, fish, oyster, turtle, or turtle 

re&pectfof wlncli e £# a > or any part thereof in respect of which 
a conviction a conviction takes [dace under this Ordinance 

takes place. shall be forfeited to llis Majesty. 


Governor may 
authorize killing 
of birds for 
scientiiio pur* 
poses. 


14. Notwithstanding anything in this Ordi¬ 
nance, the Governor in Council may by writing 
under his hand for such time and subject to such 
conditions as ho thinks lit authorize any person 
for scientilic purposes to kill or take any bird 
enumerated in either of the schedules to this 


Ordinance or the eggs or nest of any such bird. 
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13. In any proceeding under this Ordinance Defendant nw 
the defendant may louder himself, mid be as^vitncls! 361 
examined as a witness in liis own behalf, in the 
same way, and subject to the same rules as any 
other person. 


FIRST SCHEDULE. 

Local and other names. 

Cuckoo - -Manioc—Rain Bird 
Flycatcher 
(hiulding (irey 
(building—-Large Blue 
(maiding -Small Blue 
(building —Small Green 
Gaulding White 

Humming Bird, Crestor- Doctor Bird 
„ „ Green Throated 

„ M Ruby Throated 

House wren 
King Fisher 

Mistletoe Bird — Yellow Breast 
Mocking Bird 
Molasses Bird 
Pipporie Crested 
Pipperie—Hawk Beaten* 

Redbreast 
Redstart 
Soufriere Bird 
Tick Bird 
Trombleur. 

SECOND SCHEDULE. 

LOO AD AND OTHKK NAMES, 

Wild Pigeon or Ramier 

Mountain Dove or TourteroIIe 

Ground Dove or Ortolan 

Every other species of Wild Pigeon or Dove 

Parrot 

Quail. 
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THE NAUDET PATENT PROCESS FOR 
EXTRACTING AND PURIFYING CANE 
JUICE. 

In forwarding the following notes on a uoaa process of 
sugar extaction. Mr. Itohcit ILmoy, M I. Mooli K, writer to 
the Imperial Commissionei ol Vgiicultiue as follows; 

he row it h enclose you a sketch of anew piooess wlnoh 
a^c have tested in Madeira, wlieioby we expect greatly to 
ineiease the extinction of sugar from the cane, and, at the 
same time, to simplify the manufacture and reduce the amount 
of machine!y in the factor). 

I have rceehed the older for a large plant, to treat 000 
tons of cane per day, for the island of Trinidad, which should 
he at Avork about this time next year, an lieu l trust I shall he 
able to publish tollable figures as regards the saving to be 
effected by the adoption of this piocess': 

This process, a*, applied to the cane, is designed to treat 
single-crushed mogass, which, nftei extraction in the battery, 
is recrushod b\ a second mill for IImil use as fuel 

The process is essentially a systematic washing, or maoern- 
tion of megass in a battery of eight or moie colls, in combi nation 
with the nitration of the total output of juice. A centrifugal 
pump, exterior to the batteiy, constitutes an apparatus for 
forced filtration, and includes; 

Two pipe mains, with suction and delivery Aahe con¬ 
nexions to each cell. 

Two straining boxes, foi separating eush-eush 

A compensating tank foi equalizing the pressmo in the 

cell. 

Tavo juice heaters, wotked alternately. 

KIIjTKATION OK LIMHO WinL.JUKK. 

Each cell, in turn, is Oiled with fresh megass from the 
cane mill whilst the equivalent yield of mill juice is being 
limed and heated. The hot juice, w it h t he suspended impurities 
is then added to the cell, and the latter connected to the 
pump. Filtration is complete in fiom tluee to live minutes, 
when tho bulk of the mill juice can passat once to l lie evapoiator* 
This filtration is effected by dtawing the juice from the 
bottom ol a cell, pumping it through a heater, and returning 
it to the top of the same cell. Tho motion of the circulated 
juice is, theiefoie, downward through the cell of megass and 
upward through the exterior pail of flu* circuit. 

In the meantime, the next cell of tho battery has been 
filled with megass, and another portion of juice limed and 
heated. 

The pump-eiicuit is therefore shunted to this cell, and 
filtration effected as before. These operations an* repeated 
round the battery ho that the entire output of the cane mill 
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passes into the battery. The Naudet foil-, form a battery of 
morass Hltcr-, each of which i-> in opei‘dion foi about live 
minutes. so that the lillciing medium 1 - always ticsh. 

MM. W-> M \< Mi \TION. 

In the* preceding pioccss of filtration, the two ptoducts 
of the cane mill arc ie united in Urn cells of the buttei> , and, 
after the liltcied juice is withdinwn fiom any one cell, (he 
le-idual me ga'-s rennins salinated with this juice. The 
icco\eiy of this ‘hoe’ juice l>> ^-lematic maceration imme¬ 
diately follows, vheieby the sugar nonnully present in the 
original megass is likewise extracted. The eight cells foim 
a ciicuit, the bottom of each cell communicating with the top 
of the next. The lhpiid contents of the cells can, therefore, be 
displaced fiom coil to cell round the batteiy, while the megass 
remains stationery in each coll. This displacement is effected 
by introducing water under pi assure, and subsequently 
compressed air to any cell at a time. The ^atmated (nweet) 
nmgass, fiom w hieh lilteied mill juice has been withdrawn, is 
successively iinmcised in se\en distinct maceration liquids 
(i.e„ mi\tures of juice and water) of diminishing densities, and 
finally icoeivos fresh water to lemove the last tiaee ol sugai. 

This final wash-water is limn dis])1need, or diiven forward, 
by compressed air into the next cell, and tlie exhausted megass 
is discharged from the bottom of the coll, and delivered to the 
re-crushing mill. 

The new process dispenses with all existing methods of 
treating the juice between the mill and the evaporator. The 
entire output of juice is filtered, and that of the megass is 
macerated. The Naudet apparatus does not occupy much space 
and the operations, when once clearly understood, are simple 
and clean. Being essentially a scientific method, its successful 
application can only bo ensured in factories whore chemical 
control is adopted. Being also a continuous treatment, day and 
night work is absolutely essential. 

The adoption of this process would relieve existing mills of 
all excessive strain, as it is quite unnecessary to exceed 05 per 
cent, extraction of juice by t he mill. A powerful second mill is, 
however, required for re crushing the w r ot exhausted megass 
when discharged from the battery. 

The results of analyses of the final megass and waste* 
waiters indicate that the lois of sugar by this new method of 
extraction is less than 1 per cent, on weight of cane; and that 
the dilution of the normal juice is about half of that required 
by the usual method ol maceration by sptaying the megass 
with water between the mills. 

Tlioioliowing additional information relating to the Naudet 
process, taken from the Consular Report on the trade of 
Madeira for 1002, appeared in the Agricultural Notes, Vol, II, 
p. 339:— 

The entire cane crop of the island last year wa» roughly 
estimated at 21,000 tons, valued at £57,000, of which amount 
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0,000 tons were converted into sugar find the remainder into 
c*ano spirit for local comsumpt ion. Yll the cane t urned inlo .sugar 
was manufactured by NaUriel's diffusion process, find the results 
obtained surpassed tho manufacturer's expectations The 
manufactory in question is, I am told, the only cane factory in 
the world where this process has been tried, amt by it the 
saccharine matter in the cane almost cntiioly extracted, and 
the imuuifactutiiig e* ponses it Iso considerably reduced. 

Ktehnustivo experiments \\er« k made by the Nnudol 
piocoss for extracting the sugar which is contained in the 
megass or cam' waste. This piocess has been tried with 
excellent r(‘sults in boot factories, but lud never before been 
attempted xxitli cam 4 . The Naudot patent consists in the 
diffusion of* the megnss by moans of a (bleed cii(‘illation. Tho 
cane is crushed in the ordinaly manner and the mounss, winch 
still contains a large amount of sugar which cannot bo 
extracted by mill powci, is then ^ent into n battery of 
diffusors and very nearly all the sugar is drawn by means of 
a centrifugal pump which sucks the sweetened water Horn tin 4 
bottom diffiiftor anil forces it through a speci \l heater mid thence 
to tho top of the same diltusor, The juice is not only sterilized 
by being brought to boiling point blit is also clarified a I the 
same time. The difference between this aud tin' ordinary 
diffusion plant is that the cane is not cut into chips but 
crushed, and that the megass loses none of iLs properties as 
fuel Tin 4 battery, also, instead of consisting, proportionally,of 
twelve to fourteen dilTusots need only consist of eight or nine. 
By Naudet’s process the juice likewise attains a higher density 
than by the ordinary process of manufacture. 


'j-aa. 




TREATING PLANT TOPS AND CUTTINGS WITH 
GERMICIDES BEFORE PLANTING. 


The following w r us published as an appendix to the Jioporl 
on (ho Nttff/n'-cinto foWpovintonfs in I/to Lootntrd Islands, 1902-3 
(Part I.): 

In consequence of the \ iews put forward by Mr. A. Howard, 
in a pa par on (hr ‘ Pield treatment of cane (Millings in reference 
to fungoid diseases', in the 11W Indian Huflotin , Vol. Ill, p. 73, 
experiments were made on Canada Harden estate in treating 
a number of eane lops and euttings with germicides after the 
manner indicated by the paper in question. 

In each experiment 100 ‘ plants’ or cuttings* were planted, 
in addition to a series which remained untreated ; three methods 
of treatment were adopted and the experiments stand thus• 

(1) Pntrenled. 

(2) Treated with Boideaitx mixture 4 . (2 hours.) 

(o) Muds laried. 

(1) 'floated with Bordeaux mixture and the ends tarred. 

Of these 100 weie planted nearly \erlically at such a depth 
that the ends were cosored with mould. Another 100 wore 
planted nearly vertical^, but the ends were left uncovered. 
A third 100 were planted flat: thus making twelve experiment*. 
These twelve 4 experiments were earned out in one case with 
tops, and in tin 4 ol her ease w it h cuttings. 

Planting took plaee on Doeombor 20, 1002, and the number 
of growing plants was cheeked weekly from the second week 
after planting up to the sixth week, when observations weie 
discontinued. The rainfall for the six weeks under experiment 
was 1 ’41 inches a** follows: 1st. w'eek, *02 inches; 2nd. week, 
0 inches; 3rd. week, *45 inches ;4fch. week, 'S3 inches; 5th. 
voek, *21 inches ; 0th. week, *37 inches. 

The results in tabular form are as follow h ; - 


‘('linings' lelor to pieces of the stem ol Hie earn* which do not Include 
main growing print. Those portions which include the main growing 
point arc ret erred to as Mops.* 



EXPERIMENTS WITH TOPS. 
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Tlie results are more striking if shown in diagrummatie 
form tvs follows, tho diagrams giving Urn position of nlTairs on 
the sixth weok after planting, the length of line being propor¬ 
tional to tho number of plants living: 

(a) Ends covered. 

(b) Ends uncovered. 

(e) I’lanted flat. 


Pl.uil ,»iu\\mo, 

20 10 00 HO 100 



The first thing evident is the superiority of tops over 
cuttings. 

It is next dearly evident that in these experiments Bordeaux 
mixture was by far the moat eHieient. agent in preserving the 
life of the portions of cane planted, anti ensuring tho growth 
of the buds. 



The results ma> be briefly summed up thus : 

Horde a ae nindun. This is tin* most efficient of tlu* a prints 
experimented with, iU influence being most stiongl.\ marked 
when •cuttings'aie used foi plants Without it, i.e„ of the 
indicated cuttings, less than 120 pel rout. survived, while 75 poi 
cent. of heated cuttings grew, With tops thus treated 00 per 
rent, grew, while <d percent. of untreated ones survived. 

Tarrimf the t nds. This was of no benefit in connexion with 
tops, and of but voi> slight benefit w ill) cut tings. 

Rordeaur mivlare and tarrinq tlu ends*. This treatment 
did not produce any bettei, or even such good results as those 
obtained fiom the use ot Boidc.iux mixture only. 

From which wo conclude that Bordeaux mixtiue, when used 
alone, is an eflieaeious agent in pi o* erv ing eane tops and cuttings 
until they germinate; that the tieatment is particularly useful 
whore cuttings are used and a high mortality may bo feared, 
and that this lientmcut w ill probably be useful when drought 
may bo feared oi wheie canes are planted in areas liable to 
fungoid attack. 

As regalds the manner ot planting, the best results were 4 
obtained from the veil Seal planting w bote the ends weiccovcicd. 
Leaving the ends nncovcicd appears to be pie,judicial, while the 
growth from Hat planting is not so favourable, except in one 
case, as vertical planting with the ends covered. 


FURTHER NOTES ON WEST INDIAN FODDER 

PLANTS, 

« 

The notes in the following png oh on various West Indian 
fodder plants are published to supplement the paper by the 
Hon. Francis Watts, B SY., F,I.(\, F.(\S„ in the MW Indian 
Rulletin (Vol. Ill, pp. sriiWB). They consist of results of 
analyses of Jamaican foddois by Mr. II. II. Cousins, M.A., 
F.C.S., Government Analytical and Agricultural Chemist, 
Jamaica, published in the issue of the Rulletin of the Deimrt- 
meat of Ayrivulturv % Jamaica, for November 1003; of extracts 
fiom the Reports of the Atpdt nihtral Work in the Roiemie 
Gardens and the Uorenunent Laboratory, British Guiana; 
and of notes fiom a paper in the Bulletin of the Imperial 
Institute (Vol. JI, no. I.) entitled; ‘Fodder and lawn grasses 
suitable for cultivation in West Africa/ 

In the paper in the Bulletin of the Imperial Institute the 
following introductory remarks are made on the cultivation of 
fodder plants; -* 
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Tn all agricultural countries a regular and adequate 
supply of foildor for horses and cattle is a matter of great 
importance, and in many temperate climates a definite portion 
of the farm or estate is almost invariably devoted to raising 
grasses or otlior fodder, in part to supply the wants of the 
summer and in part to be preserved for use during the winter. 
In the tropics the extent to which this practice should he adopted 
depends largely on elimat.ie conditions and the ehameter and 
<|iu\ntit.y available of the wild grasses. In places when* there 
is no long-continued dry season, fresh fodder may he obtain¬ 
able all the year through, ami the provision of a store of food 
is, in ordinary seasons, unnecessary. When*, however, there 
are well marked wet and dry seasons, it is often as requisite to 
make provision for the latter as for a winter. 

This is commonly oHeeled by the preservation as bay or 
ensilage—of fodder grown during the wot season, or by the 
cultivation of grasses which yield crops during the dry season. 

The question whether hay or ensilage is the more advan¬ 
tageous for tropical countries is one on which opinion differs. 
Where the grasses to ho preserved attain their most nutritious 
stage at the onset of tin* dry season, haymaking, which is 
simple and inexpensive, may be recommended. On the other 
hand, where the grasses ripen during the wot season, haymak¬ 
ing is practically impossible, and ensilage should be resorted to. 
No general rule of universal application can bo laid down, the 
question is one to bo solved experimentally for each locality 
with due regard to climatic seasons, tin* ripening periods of the 
grasses, and tho relative expense of production, keeping power 
and nutritive value of the products. The second method sug¬ 
gested of securing fodder during the dry season, namely, by the 
cultivation of grasses which yield crops at that time, is one of 
great practical importance. On the sugar estates in Barbados, 
to take an actual example, a definite area is commonly maintained 
in a grass known locally as 4 sour grass’ (A m/ropof/ou prr/usns), 
which thrives and furnishes excellent crops during the dry 

season when all other fodder is scarce*. This grass.has 

already been recorded from West Africa, and is well worthy 
of careful attention. 

* To turn now to the particular case of West Africa, 1 ho 
problems to he solved art*: The provision of a supply of fodder 
during (l) tho wot season; and (2) tho dry season, the latter 
being cither ensilage, hay, or grasses which yield crops during 
this time.' The plants to be employed must perforce be cither 
native or introduced, but in the first instance attention should 
be directed to the former, as their presence is proof of their 
suitability to tin* local conditions of soil and climate. West 
Africa is fortunately already well supplied with grasses of 
known value, and some, for example, Guinea grass, have boon 
distributed thence throughout almost all the tropics, and are 
universally held in high esteem. The fact of the country 
possessing many wild grasses of known feeding value should 
not be regarded as rendering it unnecessary to take further 
steps to secure a supply of fodder. Adverse seasons or other 
abnormal conditions may render the supply inadequate, or 
costly, and the experience of other parts of the world has 




lo; 

shown that it N often morn ivonomicnl to eultivati* the best 
grasses rather than to roly on indigenous souiws of supply. 

Wherever |m bio, e\pci imonth should bo made to deter¬ 
mine the feeding value of the grasses. The composition of 
a particular niir- \arie*, Mimcliims \4»ry considerably in 
different <1 i^ti‘i«-t ol* tin* same country, au<l in eolh'eting 
specimens < In* locality should bo ennd'ully not(Ml with each, in 
the hope of ascertaining the conditions necessary to producing 
grass of Mu* greati'st nutritive \alue, When it is necessary to 
attempt to introduce other glasses, small plots of each only 
should at lirst he grown, at Kxpcriment. or Botanic Stations, or 
in other places where they will be well looked after, and 
preferably in as many parts of tlie country as possible to test 
their suitability to \ariou-? eondilions. 

Having obtained by the sidi'ction of tlm native grasses 
or by the experimental <*ultivatioii of introdi!<*(»<l grasses, 
a liumlxT well adapted to local 4 4 omlitions, of high nutritive 
value, palatable, ami capable of affording fodder at all seasons 
of the year, it remains to cultivate them to the greatest advan¬ 
tage. When it is inhmded to allow cattle to graze on the 
grasses, hedges of some kind are usually desirable, so that 
(he animals may be excluded at times when by too close 
grazing they would do harm. Trees should also be planted 
over the land to afford shade to the cattle during the heat of 
the 4 iay ; one of the best trees for this purpose 1 is the well- 
known Human, guango, or rain tm* (PUhwolobinni Simian), 
which aIT4>r4Is a grateful simile, and in addition bears large' 
quantities of lleshy pods much appreciated by cattle for food. 

(trasses, like' other crops, cannot he reaped and removed 
continually without impoverishing the soil, and from time to 
time, especially on poor soils, applications of manure will bo 
required. 

Periodical tillage and weeding will also bo required to 
keep the land in good orelor and to prevent the growth of the 
woody weeds or fc bush * which spring up so rapidly in tropical 
<*ountrieH. Beyond these gimornl precautions, grass cultivation 
in the tropics requires no greater euro than in tempera to 
countries, but it is very important, especially in starting now 
cultivations, to give the pref<*reneo to a grass which is hardy, 
and covers the ground well to tlm exclusion of other species, 
rather than to one of, perhaps, a slightly higher nutritive 
value, hut requiring groat care and attention Io enable it to 
hold its own. 

Among the grasses ivfonvd to in this paper arc: Guinea 
grass (Pan hunt ma.n'nnon), Para grass (Panu'nm mnllvum), 
Barbados sour grass (Andropoi/oa pwIhhuh), Jamaica, pimento 
grass (Sfcnofaphruni ttnicrieitn inn), Bahama grass ((' 1 /notion 
DadUlon), Jamaica sour grass (l^tHpalwn dixtiahnm), and the 
sugar-cane (Savrhanun offichnn'inn). 

‘This list contains so many of what are regarded in other 
parts of tin 1 tropics as Urn most generally useful f odd or plants 
that it would not appear necessary at present to seek elsewhere 
for other species until these have been thoroughly tested. 
Many of them are already held in high esteem in West Africa. 
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‘Amongst tin* perennial grasses mentioned, Guinea mass 
is undoubtedly the most impoi taut foi genei d pmpo es. II is 
of high nutritive value, lesponds ieadil\ to cult i\ at ion is lr\id\, 
and thrives from the sea-level to eleviti.msol 1.000 to 5,000 
foot. 

‘Paul grass is especinll> to ho lecommended ai a pcima- 
nont glass for swampy loon lilies. 

‘In dry regions, and on poor soil-, I mhopoqon pufnsns 
and Slenotaphrmn am<ritanmn will tluive and \ icld good 
crops, and the former will bo found ol great \alue in di \ 
seasons, whilst ('ynotlon Ikufjflon will glow in such extreme 
situations as sand just above high vvatm m irk 01 mbhish 
heaps, and withstand most seveie di oughts' 

Mr. Cousins’results ol analyses ol Guinea grass (Pani< uni 
mfivimimi) t Para gia^s (Puniciun mulinnn), pimento glass 
(Stniolaphntm rrmmVtui uni), miscellaneous pastme glasses, 
Spanish needle (//Mens Ivucunthu), broad-nut balder (Piosunum 
alicaxtrvm), uimoon (Trophic amvricmuOi and guango oi a man 
pods (Pitluvolohium Hainan ), ate as follows. The chemical 
analyses are all the work of Mr. II S. Hammond, Vssislant 
Chemist, Jamaica 


MU1NHA GRASS 

(Paniciun maximum). 

This is without question the most valuable general-purpose 
fodder grown in Jamaica, and like most of our pioducts shows 
great variation according to the (listilet and soil upon which it 
is grown. Samples from five parishes have been analysed. Of 
these, that from St, Ann holds the lirst place, followed b\ that 
from Hanover. The Manchester grass -hows an inferior 
quality, while that from St. Mary, although considered a good 
grass for the district and genuine Guinea grass, is decidedly the 
most inferior of tho live. 

The grass fiom St. Mary is little heltei than good oat 
straw in feeding value, while Mich glass as that obtained from 
8t. Ann is quite equal to good timotli.N grn-- in gcneinl 
feeding value. 

The elTeet of irrigation, manures and the period of 
ripening have still to be ascertained. Then* is evidentI) 
a reduction in the amides, owing to their elaboration into the 
more valuable albuminoids, with the uponing of the plant, 
although this is probably associated with an increase in the 
‘bone’ or indigestible stem and fibre of the grass. 

Guinea grass is most susceptible to manuring, and where 
grass is valuable it should pn> to tieat the grass pieces 
liberally in this respect when they show signs ol exhaustion. 



AX4LT>ES OF GLINEA ORA^. 
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PAHA GR\ss 
(Panirwn timfit tun). 


A. St. Ann. B. Ilancner. 


Constituents. 

, Sun 
Diiecl. 

i 

Diy. 

Sun 

Dried. 

Diy. 

Moi*tuie . 

12*57 

* 

[ 11*01 1 


Fat, wax, etc. 

0 80 

0*01 

0*41 | 

0 52 

Albuminoids 

5 1)1 

(HI 

5*S5 

0 87 


Amides 

Total nitrogenou-. niattei 
Carbohj’diatos 

Fibie . 

Ash. 

Potasdi. 

Lime .I ... 1 0*00 ... 0*10 

Phosphoiicaeid ... . .._OJtT_. 0*1! 

Here actum we -oe marked variation in the composition of 
the suu<‘ grass grown in two different situations and districts. 
The Hanover Pam grass shows a very high feeding quality. 
Foi glowing stock ami milk production the Para grass show’s 
a decided supeiiority t > the Guinea grass grown under the 
same conditions The nitiogenous constituents are in a most 


1*57 

I'M 

5*15 

0 03 

7*21 

8*25 

10 08 

12 00 

10*00 

40*51 

55 25 

30*08 

ijg 08 

57*80 | 

35 05 

30*87 1 

5*68 

0*50 

o- to 

7*03 

l 

0*50 

... 

0 70 


favomable proportion. This gra*s is undoubtedly of high 


value in tho^t* districts to which it is well suited. 


PHUfiNTO (iHAS.s 
(Stuwtaphrum amcvuanmu). 


Constituents 

Dried sit 

1 100 (’. 

Sun Dried, 

Green. 

Moisture . 

.. ... 

15*75 

80*78 

Fat, wax, etc. 

101 

1-38 

0*32 

Albuminoid*. 

7-25 

0-12 

1*38 

Amides . 

.J 1-37 

1-11 

0*28 

Total nitrogenous matter 

8-U2 

7-20 

100 

Carbohydrates 

48'oK 

i 40-93 1 

'0*33 

Fibre. 

... 83-13 

1 27-91 

0*37 

1 Ash . 

8-03 

0-77 

1*54 

1 Futa&k 

0-70 

... 

... 

1 Lime. 

...! 0-00 

1 

... 

1 Phosphoric* acid 

.. 1 o-r>s 

1 
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This grass came from St. Ann and does not compare with 
either of the two preceding specie* as a «ource of large ciops of 
luxuriant growth. It is, however, a valuable common gra-s 
This sample appeals to be .slightly infeiiorin feeding duality to 
the common gra^s of the same species trom Westmoreland, of 
which Mr. Cmdwick speaks so highly. 

MISCKLL VKKOUH FAST U UK ORASSRS FROM WKsTMORULANl). 


Common Crass. 


1 

A 

(In flc 

iWOl'.J 

B. 

Coin Grass. 
(Flowering.) 

Constituents. 

Sun Dried. 

o 

© 

© 

rH 

+J 

c3 

TJ 

OJ 

• pH 
<M 

Q 

Sun Dried. 

Dried at 100 C. 

Sun Dried. 

Dried at 100° C. 

Moisture 

13-10 


13 03 

, , 

11 05 

1 

Fat, wax, etc., 

1-08 

1*21 

0*19 

0*57 

1*80 

1"55 

Albuminoid ■> .. 

8 02 

!)-21 

8-3(1 

0*01 

! 7*77 

8-82 

Amides . 

1 23 

1-4 1 

0 33 

0-30 

1*38 

1 80 

Total nitrogenous ) 
matter 1 

0-23 

10-00 

8*00 

10*00 

0-35 

10-02 

Carbohydrates 

12 22 

i 48-01 

13*15 

40*05 

35*37 

40*17 

Fibre. 

27 52 

31-70 

?7-24 

31-82 

|_82-731 3M-7' 

Ash . 

0*74 

7 70 

7-10 

8-10 

0 21 

10-10 

Potash . 

-• 

1-34 

... 

1*12 

... 

2*07 

Lime . 

... 

0-48 

•• 

0-48 

... 

0 70 

Phosphoric acid .. 


0-6.) 

... 

0-78 


0-571 


With reference to the ‘Common grass’, of which lie sent 
two samples, Mr. Cradwick writes : — 

‘ TJiis is the bent permanent pasture, probably, in the world. 
I have a filly which gets 5 quarts of corn or oats a day and 
the tenth share of about 8 acres of this pasture and is as 
fat as a mole; she works as a rule three or four davs a week, and 
is always in show condition. Commons around Kuockalva are 
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equal to Guinea grass if kept dean, illicit very fov\ ate, l am 
Miii v to say. always, oi comse, excepting Knockalva.' 

Vml >\itli lefeience to ‘Coin glass': 

% A. \ exy fine feeding foi young brood. and out-of-condifion 
stock : neatly good as Spanish needle. 

sp vxisii xi i:nu: 

U'laruitha) 


( onstituenh 

I)ii< (1 at 

i oo r. 

Sun Diiud 

(liven. 

Moistuic 


13 S3 

110-01 

Fat 

l m 

mo 

0*13 

Albuminoids , 

10-91 

n-io 

1-09 

Amides 

(H)l 

0*7 d 

0 09 

Total nitrogenous matter 

11-82 

9-93 

1-18 

Carbohydrates 

| 38-5(1 

28-21 

3-8(1 | 

Fibre 

1 :is-m 

32*27 

3-83 

Vsh 

| 11-71 

, 12*11 

1 117 

Potash 

3-80 

1 

• . 


Lime ... . 

1-<S1 

• 

• • 

- Phosphoric acid ... 

0*51 

,, 

1 


ilr. Oradwiek who sent this sample writes: - 

•T find fiom actual experience that Spanish needle is 
splendid feeding foi hoises off condition, picking them up veiy 
rnpidl> ; it acts as a flight purgative and for a horse in poor 
condition suffering fiom worms. etc., is a wondetful fodder. 
All horses eat it greedily/ 

The analysis supports this claim. The proportion of He^h- 
producing albuminoids is high, decidedly in excess of any of the 
fodders previously reported upon. Tliis plant grows freely in 
many banana plantations in St. Mary and would foim an 
admirable addition to the local Guinea grass as a food for stock. 
It has been found ^excellent as a green manure on banana 
properties. 
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1)11 RAD-NIT KOI)I)Kit 

(tirotiimuni Alien air urn ). 


Constituents. 

Dried at 
100 C. 

Stm Dried. 

Cm r\. 

Moisture . 


13*80 

hi *03 

Fat, wax, etc. . 

o’15 

2-02 

.1*23 

Albuminoids , 

10 00 

8-00 

1*10 

Amides. . 

3*02 

8-05 

1*41 

Total nitrogenous matter . 

14*31 

12-04 

5*57 

Carbohydrates . 

40*22 

11*15 

10*15 

Fibre . 

25*57 

1 21*51 

0*05 1 

Ash . 

7*75 

0*52 

3*02 | 

Potash . 

0*72 

1 


Lime... . 

1*08 



Phosphoric acid . 

0*50 

, , 



Thin ih a valuable fodder-product. It is, tor a tropical 
Fodder, unusually rich in nitrogenous matter and deservedly 
bolds a high pla'v as a Food for stock. The sample came from 
St. Ann where it grows fieely. 


Li A MOON 

(Troyhix (unvncamt). 



St. Ann. 1 

Westmoreland. ' 

Constituents. 

Sun 

Dried at 

Sun 

Dried at^ 


Dried. 

100 c. 

Dried. 

iOtrtA ' 

i 

„ . . 

Moisture . 

14*12 

1 

11*00 

i 

Fat, wax, etc. 

3*01 

5*87 

1*10 

1*03 j 

Albumiuoids 

8*40 

9*80 

12*30 

18*01 

Amides . 

1*13 

1*31 

2*22 

2*31 l 

Total nitrogeueous matter 

0*(51 

11*23 

14*32 

10*42 

Carbohydrates . 

41*01 

48*43 

38*00 

44*08 

Fibre. 

22-74 

20*18 

10*47 

22*03 

Ash. 

0*85 

7*07 

11*85 

12*84 

Potash 

.. 

0*78 

... 

1*03 

Lime . 

i 

M2 

... 

2*31 

Phosphoric acid 

... 

0*31 1 

.. . 

| 0*45 
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Tvro samples of ramoon. representing the leaven and 
young tw of Trophix atncrieana from St Ann ancl West¬ 
moreland are here compared. It is-tiiking that the ramoon 
from the latter pnrNh Ls very greatly superior as regards 
nitrogenous constituents. This fodder holds pride of place 1 in 
this seiies and niu^t be considered of higli nutritive value. 

Mr. Craduick. vho sent this piemier sample fiom West- 
morelaud writes : ‘This is a fine stimulating and strengthening 
foddei. A little* ramoon and plenty of common grass form, 
from my experience, an ideal feed for horses ami mules.* 


RICK MEAL. 

Per cent. 

Moisture . 

14*11 

Fat ... . 

0*23 

Albuminoids (ciudoj* 

0*12 

Carbohydrates . 

3*3 *01 

Fibre . 

31*32 

Ash . 

13*18 

^Containing’ amides 

043 


The above analysis is that of a sample of rice meal from 
Mr. Walter Woollr-eroft, of George’s plait), Westmoreland, 
\\ lio lias established the rice industry on that property. This 
product is readily eaten by hoi sets and should be regarded 
lather as a substitute for corn than for oats, since it is by no 
means rich in nitrogenous constituents. 


QUANGO 

(Pi t h ecolo bium Set man). 



Seeds. 

Pods. 

Constituents, 

Natural. 

Dried at 
100 r 0. 

v.,+„..oi 1 Dried at 1 
Natuial.| | 

Moisture'*'—... 

13*1(5 

•.. 

20 16 1 

... 

Fat, etc. 

5-15 

5*95 

0*50 

0-71 

Albuminoids . 

18*09 

20-00 

8-95 

11-25 , 

Amides ... . 

9-25 

10-00 

1*22 

1-54 

Total nitrogenous matter 

27-34 

31-30 

10-17 

12-7!) 

Glucose . 

0*315 

0-42 

7*12 

8-95 

Total carbohydrates 

38*20 ' 

44-15 

55*35 

09*50 

Fibre. 

12*10 

1898 

| 

11*55 

11*51 

Ash. 

3*75 

4-33 

101 

2*40 

Potaali . 

... 

1-32 


| 1*40 

Lime . 

... 

0-22 

,, 

0-01 

Phosphoric acid. 

... 

0-77 

... 

0-74 | 
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An analysis of the guango, as made by Piofessor J. B. 
Harrison, ot Dmeiara, was published in the Bulletin oj the 
Botanical Ihpavhm nUOOl, p. 131. This, as the analyst has siiuo 
pointed out. ignored the fact that cattle and horses only digest 
the pods, while the seeds aie excreted entile. 

In a leeent repeat Professor Ilairison lm& published 
separate anal} sp S of the seed and the pods, and although tlio 
Deineiaia guango Aaiies greatly horn that giown in the 
Lignanea pi tin in Jamaica, the main point is hi ought out by 
both analyses that the pods aie greatly inteiior to the seeds in 
nitrogenous matter ami that, in practice, the guango is by no 
means s<> iieh a nitrogenous food as would appear fiom the 
composition ol the entire fruit, seeds and pod. Our samples 
averaged pods to seed as 5 to 1. 

The pocls contain a good deal of glucose and a moderate 
proportion of albuminoids only. Could the seeds be ground up, 
a high-class cattle-feed should result. One of the difficulties is 
that of the sticky consistency of the pulp of the pods, which 
would make the piooess of milling somewhat difficult. It is 
probable, however, that if the pods weie thoroughly dried 
befoie being milled, a satisfactory result would follow 7 . 

Mr. J. Barclay, Secretary of the Jamaica Agricultural 
Society, lias forwarded the following memoiandum regarding 
guango:— 

6 Trees drop their leaves in Januai y. 

4 bruit ripens March to May ; drops when fully ripe unless it 
is blown off by breeze. Eaten greedily by cattle and horses ; 
latter, as with mangos, ieject most of the seed in chewing, but 
former eat all, and seed passes through, and tlio droppings 
a month later may be seen coierod witli sprouting seedlings. 
This is by far the best way indeed to establish a nursery of 
young plants to secure young seedlings. 

* Guango is a iieh and cloying food, and when any other 
fodder is available cows and liorses will as a rule, only eat 
a little at a time, then go to think and eat something else. When 
plenty of water is a\ailable at will for stock, they may live on 
it almost entirely for a month to two months, drinking freely 
all the time, but if water is scarce the seeds may then block 
the stomach or intestines and cause illness ; but as the guaugo 
does not last in season very long and ceases with the rains 
a diet, chiefly consisting of it, is not generally continued long 
enough to do harm, as the young springing grass following is 
very laxative in effect. Some people (nud it ought to be done 
to a much wider extent that none should be wasted) gather 
the guango and store it, feeding it for months after it is out of 
season. Tons of it, however, are wasted, and stock keeper#, 
buying corn and oats at 3.s\ a bushel, crush the valuable pocls 
* under their tect e\eiy day. There is a difficult} in curing it 
becauseof its saccharine content easily causing fermeutation 
w hen it is stored, and it docs not dry up and cure like corn, 
exposed to the sun in the pod. The remedy I think is to crush 
it and dry it into a meal, and it needs a hot dry place to do 
this quickly. An artificial drier should work best." 
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The Jitjmrf on th< Afjriculhirul Work in tin liohuiic 
(iurdtm s, ISritbh Guiana, lor 1800, niu^ further information 
with u»ga>id to the feeding mine oL‘ this tree and contains the 
follow mu anaI.\M> of the hints ni -aman: - 

In fref.ii state. Dried at 130 F. 


Wutei 

5 l-OS 

0*20 

hhlCOM* 

10*85 

21 15 

(buns, pivtosr, etc. 

s-sii 

17*58 

Albuminoids jt) 

7*30 

10 14 

Oils, fats, etc. . . 

0*70 

1*51 

Sltuch and digestible libre 

13 73 

27*07 

Indigestible libre 

2*00 

5*85 

Mineral matters 

M3 

2*81 


foToo 

100*00 

(u) Containing nitiogon... 

M0 

’ 2 31 


In composition the beans of this tree, which has become 
common in the colony in the last ten years for avenue and 
shade pm poses, have about the same value for cattle food as 
the carob beans \(\rnlonia Silu/uu) of the Mediterranean 
legion, 'which are largely u«*ed for the purpose. They appear 
to he veiy palatable, and are eat mi voraciously by horses, 
cattle, sheep and goats, which, when they approach a tree, 
'where the pods are dropping, run about eageily searching for 
them in the gra--. If gathered and kept free of damp, they 
may be stoied for a considerable length of time without 
change of condition In the dty districts of Jamaica, where 
the trees aie plentiful, Mich as that about Spanish Town, they 
are gathered as they drop and stored in ban els, till, in the 
course of the sea son V drought, tlie pastures dry up and 
become devoid of herbage, when they are brought out and 
given to the cattle* to eat. Though very sweet to the taste, 
the sugar tiie,\ contain is not of a crystal livable nature. 

In the Ii(j)or/ for 1MMM002 the following note on this 
tree oceans : 

In the import foi 18UU the composition of the fruit of the 
samau tree was given. It lias been pointed out to us that 
the figures given in that analysis are somewhat misleading, 
as they relate to tin* whole fruit, including the hard seeds 
which are voided in their entirety after the pods have been 
eaten by cattle. The following analyses were therefore made 
• to show the composition of the seeds and of the ilesh of the 
fruit in their fresh state : 


Water 

Seodh. 

10-07 

Flesh. 

03*02 

Fat . 

•r40 

*37 

Albuminoids {«) 

24-17 

3*27 

Glucose 

1-57 

13*07 

Peetose, etc. 

8-59 

8* 07 

Digestible libre 

30-77 

8*02 

Woody fibre 

9 23 

M0 

Mineral matter 

3-51 

*1)2 

to) Containing nitrogen 

” 100-00 
~3-87 

it'0‘00 

" *32 
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The flesh of the fruit is evidently of considerable nutritive 
value as regards its contents both of albuminoids and of 
digestible carbohydrates. The seeds, if finely ground, would 
form a concentrated cattle food of fairly high value. 

FRUIT OF CALABASH 


(Cn seen bia Cujetc). 


Water 

90*99 

Fat ... 

0*14 

Albuminoids (a) 

0-81 

Amides, etc. ... 

_ 

Glucose 

0-93 

Gum.-., pectohe, etc. 

0-93 

Starch and digestible fibre 

•1-33 

Woody fibre... 

1-35 

Mineral matters 

0-52 

100-00 

(«) Containing nitrogen 

0129 


A fruit of low food value owing to its high proportion of 
water. It is readily eaten by cattle and forms a valuable 
adjunct to the food of milch cows from its succulent nature. 
To bo used for this purpose, the fruit must be cut when about 
half grown before the shell and seeds have hardened, and be 
sliced before feeding to stock. It does not appear to be 
generally known that calabashes are valuable for this purpose, 
so great a quantity everywhere is allowed to perish. There 
are several kinds varying chiefly in size and shape. (Report 
on Agricultural * Work , British Guiana, 1893-5, p. 127.) 

PHASEOLUS SBMIBRBCTUS. 

The following figures were obtained by the analyses of 
samples of the fresh plant and of the seeds :— 



Plants. 

Seeds. 

Water . 

78*78 

9-02 

Fat . 

*52 

2-00 

Albuminoids (a). 

1-18 

10-85 

Amides (6) 

1-25 

5-08 

Saccharose . 

— 

10-90 

Glucose . 

•30 

2-91 

Gums, etc. . 

Starch . 

3*01 

•70 

— 

17-43 

Digestible fibre. 

7*77 

19-44 

Woody fibre . 

0-27 

11-32 

Mineral matter. 

*80 

3-36 


ioo-oo 

100-00 

(a) Containing nitrogen 

•189 

2-70 

(fr) Containing nitrogen 

•200 

•81 

Total nitrogen ... 

•389 

' 3-51 


This legumiuous plant giov T s commonly in British Guiana on 
abandoned fields and in pastures where not overshadowed by 
other plants. Examinations of its roots have shown that they 
possess root-nodules in far greater proportion than do those of 
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any of the various kinds of cow peas which wo have examined 
here. Prom itb mode of growth, and more especially on account 
of the woody nature of itb btenib, it ib not so suitable for 
ploughing into the ground as a green dressing as are certain of 
the varieties of the latter. 

Its composition indicates that it is a very nutritious plant, 
and cattle are exceedingly fond of it. The coolie grass-cutters 
always select this plant where obtainable as fodder for tlicir 
cows. We found that on land at the gardens, where it became 
practically self-sown, without special cultivation, it gave two 
crops per annum, yielding 27 tons of green fodder per acre. 
(Report on Agricultural Work, British Guiana, 1896-1902.) 

BAHAMA G K AS IS 

(Cynodon Daelylon) 

We extract from the article iu the Bulletin of the Imperial 
Institute the following notes on Cynodon Daelylon, a grass of 
very common occurrence in these islands :— 

This grabs has a very wide distribution, occurring in many 
tropical, sub-tropical and even temperate regions. It is known 
in various localities by a large number of names, amongst those 
most generally in use being Bermuda grass (U.S.A.), Bahama 
grass, Devil grass (West Indies), Durba (Bengal), Dub or Doub 
(N. India). Without doubt it is a useful and valuable grass, 
growing freely on poor soils and waste places where other 
grasses will not thrive, and having a remarkable power of 
withstanding piotraeted droughts. 

k In the Southern Stateb it is the most important grass for 
pasturage, and in Hindustan it is prized for fodder both for 
horses and cows.’ 

Bermuda grabs is a creeping, peieunial grass, rooting at 
every node, and forms long, wiry, underground stems. It 
varies in height from about 2 inches on poor ground to about 
2 feet on good soil. 

The underground stems render it very resistant to drought, 
but at the same time make it very difficult to eradicate in places 
where it has become established. For this reason it should 
only be grown where it is to remain permanently. 

The following analyses of this grass are recorded by the 
United States Department of Agriculture 


Water 

Fresh, 
per cent. 
14-8 

Abll ... ... ... ... 

7-8 

Fat 

1-8 

Nitrogen free extract (starch, sugar, etc.) 

45-0 

Orude fibre 

100 

Albimiinoids 

11-5 
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COLD STORAGE FOR FRUIT. 

At the present time the subject of the transport of fruit, 
more especially bananas, is receiving 1 consideiablo attention in 
the West Indies. The banana industry in Jamaica lias reached 
largo proportions; in the island of Trinidad efforts are being 
put forward to start a banana trade on similar lines; while in 
Barbados the shipment of bananas may now be said to have 
passed the experimental stage. 

At the outset, in the establishment of such industries, there 
are certaiu to be difficulties. Among tlio chief of these are 
getting the fruit picked at the right stage, handled carefully, 
and parked properly. Matters of this sort have already been 
dealt with in the Went Indian Bulletin, in the paper by the lion. 
Wm. Fawcett, B.Se., K.L.S., on the Banana Industry in Jamaica 
(Vol. Ill, p. 158), and also in the report of Mr. W. K. Smith, of 
Trinidad, published in the present volume (p. 53). 

It is quite understood, however, that, although careful 
handling and [nicking of bananas are essential to their successful 
transportation, proper attention must be paid to the conditions 
under which they are to be carried on board ship. 

One of the difficulties in the way of the establishment of 
a fruit trade between the West Indies and the United Kingdom 
has been the fact that, in the case of some of the islands at any 
rate, the steamers of the Boyal Mail Steam Packet (Jo. have 
been the only means of shipment available, and these have not, 
of course, been specially constructed for the fruit trade. More¬ 
over, the requirements of the different islands, in connexion 
with the carriage of fruit, have not been by any means identical. 

With the view of making available to fruit growers in these 
islands the opinions of experts connected with the lVuifc trade, as 
representing the most recent information on the subject of the 
transportation of fruit, we publish extracts from correspon¬ 
dence between the Union-! Jastlc Mail Steamship Company, 
Limited, and their Capo Town Agency, which was recently 
published in the (Jape of Good Hope Afjricullural Journal. 

In this correspondence will be found the opinions of man¬ 
agers of large fruit concerns in the United States, who give 
their experiences in connexion with vat ions matters relating 
to the carriage of fruit. 

The whole* correspondence gives a fairly complete account 
of the subject and contains much valuable information: ~ 

Tlw Union-Vantle Mail Htcamnhip Company, Ltd.—to 
Cape Town Ayenoy. 

Wo have given this matter our very careful consideration, 
and with a view to having all the information possible before 
us we have nskod Captain McLean Wait (our representative in 
Now York) to ascertain the practice in Now York, both in 
regard to the shore refrigerators, the carriage on the railways, 
and the refrigeration in the steamers running to ujul from .Now 
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York. We have now received his report upon cold storage 
and the carriage of fruit in refrigerated cars by railway. 

Mr. Molteno has also considered the matter in the light of 
his experience at the-Cape, and the experience of the shippers 
with the results during the past season. 

We are thoroughly convinced that the troubles which 
have arisen in regard to the failure in the case of grapes, and 
to a limited extent in the case of other fruits, have been due to 
the fact that the fruit, either when packed or dining transit, 
or by lying in the sun at the stations or at the docks, lias 
been allowed to attain a considerable temperature, and no 
amount of refrigeration afterwards has been able to remedy 
this original fault. Mr. Molteno had come to this conclusion 
independently of the information from New York, but you will 
observe that the greatest stress is laid upon this point, both by 
Captain McLean Wait and by the gentlemen whom he inter¬ 
viewed. 

The matter is so important that we quote Captain McLean 
Wait’s words: 4 The point which struck me most during the 
inquiries I have made, is the great stress which everyone lays 
upon keeping the fruit cool for packing, and during transit to 
refrigerators. Nearly all the failures to out-turn successfully 
appear to have arisen from neglect in taking this precaution/ 
Further, in the interview with Mr. Thurston, where details will 
be found of the manner in which the fruit is kept cool, out of 
the sun, and only packed late in the evening when the tem¬ 
perature has fallen to the minimum, he says : * Mr. Thurston 
regards the cooling off of the fruit, prior to packing, as an 
absolute essential to successful delivery.* He says that if the 
fruit is packed during a hot day, when it would naturally 
retain heat, no amount of after-rofrigeratiou will have the 
necessary preservative effect, because, although the outside of 
the fruit may be apparently cool, still, the inside having 
retained the heat, a process of decay is set up under refriger¬ 
ation. 

There are other details in the report itself to which we 
would refer you, such as the character of the sheds in which 
the fruit is packed, and the best temperature at which it 
should be maintained. 

You will recollect that Mr. Dicey pointed out that his 
fruit had carried without refrigeration on the railway, but in 
the cool chamber it had failed. The explanation is that in 
transit to the refrigerator the boxes of fruit hail become 
thoroughly heated, and the refrigeration afterwards had failed 
to remedy this prime defect. 

You will observe that in all the handling of the fruit 
everything is arranged so that the heat may be avoided ah 
much as possible, in fact, the transfer of the fruit is earned out 
at night, as well as from the car to the ship, the fruit going 
direct from the refrigerator car to the ship’s refrigerator. 

With regard to the use of fans, upon which Mr, Pickstoue 
expressed an opinion, we have gone into this question and we 
are of opinion that fans are only used where the position of 



a battery of* pipes is such as to necessitate the use of a fan for 
passing air over the pipes before passing it into the chamber, 
or oven in the chamber itself; but where pipes are arranged 
around, or at tlie two ends of, the chamber, this is not 
necessary, and we cannot sec any advantage in putting fans in 
chambers so completely supplied as are those of our steamers. 

Wo are giving very careful consideration to the question 
of the proper stowage n our cool chambers, and new instruc¬ 
tions arc being prepared for all the engineers with special 
observations on particular arrangements in individual ships. 
These will be useful for the shore refrigerator also. 

We shall also be sending out to Mr. liurman very carefully 
considered instructions in regard to the inode of stowage to be 
adopted so as to ensure a complete circulation and the main¬ 
tenance of a uniform temperature in every part of the 
refrigerator. 

From wliat wo have Haul, and from Captain McLean Wait’s 
report, you will pereoivo the immense importance of having the 
fruit properly dealt with before it reaches our cool chamber, 
or even the cool chamber in the docks; but we think it of great 
importance that you should get the Horticultural Board and 
the Fruit Kxporf Association to agree to have the fruit placed, 
for at least two days before being shipped, in the shore 
refrigerator, and this rule should apply to nil fruit. 

We think the attention of the Cape Orchard Company and 
Mr. Pickstono should he drawn to the considerations which we 
have advanced above, and wo have no objection to their 
having a copy of the enclosed reports, and, if you think fit, of 
this letter of ours. 

We think some interest should be taken in the manage¬ 
ment of the refrigerator on shore with a view to seeing that 
the proper temperature is really observed, with the proper 
stowage so as to admit of the free circulation of the air at the 
bottom and round all the cases being possible, and the stowage 
in the slioro refrigerator should be as loose as is possible, con¬ 
sistent with the space at your disposal. Jt would bo the 
greatest mistake 1 to cramp the fruit in the shore refrigerator. 

We presume that it can be arranged for the transfer of 
fruit from the refrigerator on shore to the slap’s refrigerator 
in a way that will avoid it being done in the huh and with as 
little delay as possible. 

Mr. Do Koch, of ‘The Vines, 1 Constantin, has recently loft 
for the Capo. He saw the fruit here during the season, and 
was much impressed with the bad packing and poor quality of 
Home of the fruit. He is a member of the Ckmstantia Fruit 
(1 rowers 1 Association, Mr, Van Breda, of Ilauptville, Constantia, 
also takes an interest in this question, and can tell how fruit 
has been in the sun before going on to the railway, and also as 
to bad packing. It would bo useful if more air holes could bo 
given to the cases with grapes, packed with wood wool. 

Copy of the enclosed reports should be given to the Horti¬ 
cultural Board and the Fruit Export Association, with extracts 
from this letter, 
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('aptain McLean Wait—to tlu f r nion~Casffe Mad Steamship 
Company, Lid . 

In reply to your letter of August 10, I beg to hand you 
a memorandum of interviews (and inspections) which I have 
had with (l)-Eiic Railway West Eieight Department, (2)- 
Merchants’ Refugerating Company,(ft) Manhattan Reftigointor 
Co, (l)-Mr. C. K. Thurston, Emit Agent, Jay Street, New 
Yotk. I had also hoped to examine one or two vessels belong¬ 
ing to the Fruit Despatch Co, and the ITnited Emit Co,, of this 
city, but have not been successful this week. 1 will endeavour 
to do so next week, and write you further. 

I also have the pleasuio to hand you a pamphlet, ‘ Cold 
Storage/ published in New York in Apiil of this year, which 
contains, among other tilings, a very good description of the* 
fire-proof cold store recently erected by the Merchant s’ 
Refrigerating Co. in Jersey City. This is a magnificent 
installation, aaul is extremely well kept. 

Fans in Refrigerators.-- The writer learns that, up to the 
present, opinions are much divided as to the utility and 
practical value of fans in refrigerators. You will notice that 
while the Merchants’ Refrigerating Co. avoid their use, the 
Manhattan Cold Storage Co. (also a large concern) think theie 
is nothing like them. The Arctic Cold Storage Co., in West 
Street, do not use fans. This is a comparatively small establish¬ 
ment; while the Riverside Cold Storage Co., which is, I am 
informed, about the same size and capacity, do use them, with 
an expansion machine, whereby no pipes are placed in the 
chambers, but the cold air is driven from tin* various concentra¬ 
tion bunkers into the storage rooms. 

I cannot find, up to the present, that any fans aie used in 
either refrigerating cars, or in steamers’ refrigerators, but 
I hope to be better posted next week with regard to the latter. 

The point which struck me most during the inquiries 
I have made, is the great stress which everyone lays upon keep¬ 
ing the fruit cool for packing and during tiansit to lefriger- 
ators. Nearly all the failures to out-turn successfully appear to 
have arisen from neglect in taking this precaution. 


Interview with Mr* C. A. Thompson , Manager oj Erie Railroad 
West Freight Department . 

This railway brings nearly all the California fruit to New 
York, and is daily handling very considerable quantities. For 
instance, the day on which the writer made his inspection tin* 
company were dealing with forty cars, each averaging about 25 
tons measurement. 

The cars, for the mo*t part, are built at Chicago, either by 
the American Car and Foundry Company, or the Wells and 
French Company: the price the subscriber could not actually 
get at, but was informed they cost about $10,000. Some 
carry 25 tons measurement, and some ft5 tons measurement. 
The insulation is eow hair. Each car is fitted with double air- 



tight hinged doors in the centre of the sides, the cars are cooled by 
means of ice bunkers placed at each end, and filled from the top. 
The ico is not allowed to go right to the floor, but the bottom 
and top of the bunker are so constructed that a current of air is 
in constaut circulation. The capacity of each bunker is from 
1 to 1 o tons, in accordance with the size of the car. 

Fann. -There are no fans ever used in the cars. There are 
two overhead ventilators at each end above the ice bunkers, 
size about< IS inches square. The temperature kept is from 
30 to 3ft V. 

The time occupied in transit, from the time of the shipment 
of fruit in California to the time of delivery in New York, is 
about seven days. Along the t rack at certain stations supplies 
of iee are held, by means of which the ice bunkers are 
replenished as required. 

fifomtye oj Fruit. - -The cases arc stowed in such a manner 
that the cold air can have access to each package. In order 
to accomplish this, it is necessary to use a good deal of light 
wood for shoring off the packages, and for building the lane 
and alleyways by means of which the air can fully circulate. 

Pinch a rye of Corn. This is always so arranged that the 
licat may bo avoided as much as possible. The general custom 
is to commence work about 1 o’clock in the morning, and 
endeavour to got iinished at 7 o’clock at the latest. The fruit 
is discharged into an open-sided shed at the Krio Company’s 
promises, Pier 20, New York, and is stacked, in accordance witli 
marks, in blocks and alleyways so that the buyers can easily 
walk round. The lids of the top tiers of each consignment are 
opened, and the fruit exposed for inspection. The dealers are 
supplied with a printed catalogue from which they can make 
their selection, ami the fruit is sold from 8 o'clock to about 11 
o’clock, at which latter hour the auction is generally iinished. 
The auction room is in the upper part of the building on the 
pier, so that there is no delay to the dealers. The writer was 
informed that by 2 o’clock in the afternoon the quay was clear 
of the morning’s fruit. 

Great stress is laid on keeping the ieinpernture to the 
proper mark all the way along tho track, and also on the 
manipulation of tho car ventilators in accordance with the state 
of tho weather. Tho It ail road ('ompany act upon the desire 
and instruction of tho fruit shippers with regu.i*d to the 
temperature to bo kepi. 

Mr. Thompson says that there is a movement on foot to 
cool tho cars electrically, hut at present it lias not been taken 
up with any outlmsiam owing to dirt lenities which might occur 
if tho train was side-tracked, or when accidents happen, which 
are fairly frequent in causing delays. 

The transference of the fruit for exportation from car to 
ship is dealt with very rapidly. The work is earned on during 
the cool of the evening, and the fruit goes direct from the car 
to the ship's refrigerator. 
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Interview with Mr. John Burgess, Manager oj the Merchants' 

Refrigen'ator Company , North Moore Street , New Vorh. 

This gentleman is in chaige of a voiy largo installation of 
cold storage plant in Now Yoik, *i building of eight stoiios in 
height, and capable of cooling 10,000 tons of pioduco at 
40 cubic feet. This company have also another and huger fire¬ 
proof storage house in Now «Joise>, capable of dealing with 
87,500 tons at 40 cubic foot, a description of which is now 
enclosed. The establishment over which Mr. Burgess presides, 
in North Moore Street, has been i mining for about thirteen 
years. It is fitted with the latest design of Heine’s safet> 
water tube boilers, and a Pontifex absorption brine circulator, 
built at Carbonndals, Pa , and also has one of the Isboll-Porter 
Company’s polar absorption machines (a design of which is 
shown on page 101 of the pamphlet), built at Newark, New 
Jersey, both of which, Mr. Bmgoss says, give excellent economi¬ 
cal results. 

The staff required to keep up the boiler and engine 
department is tlueo engineers and three firemen. The store is 
fitted with elevators throughout, some of which aie insulated 
ante-rooms of same pattern as those entirely used in the newer 
building in New Jersey. 

A complete installation of electiic light is installed through¬ 
out the building, and the goods are handled on the floors m 
specially constructed trucks, which not only reduce tho labour, 
but prevent undue shaking and knocking about of the contents 
of packages, such as eggs, fruit, etc. 

Use of Fans.—Mr. Bmgess is not favourable to the use of 
fa ns in the chambers; he does not seethe necessity for them. 
The writer went through tlie whole of the rooms, and they 
were beautifully diy and sweet, and his attention was drawn 
to tho consignments of butter and cheese, which had boon 
stored for over five months and kept in a uniform temperature 
the whole of the time, and Mr. Burgess had not tho slightest 
anxiety but that they would come out just as fresh as the 
day they went in. Temperature, 20 4 I<\ 

Piping. The system of piping is shown on page 150 of the 
pamphlet. 

Cross over-head piping is not used. The insulation i- lire 
proof, and is obtained from iron filings specially heated. 

Temperature. —Mr. Burgess handles meat, poultry and game 
at about 10 p , eggs at 81 , apples and pears at 31 , and other soft 
fruits at about 80°, but those latter never remain vei y long in 
the chambers. He also lays voiy gioat stress upon the condi¬ 
tion in which fruit, butter, meat, etc, aie received for 
refrigeration, and insists that the heat must be out of the 
articles before they can be preserved in the chambers success¬ 
fully. 

Uniform Tempemiuve.—An absolutely uniform tempera¬ 
ture is also essential and great care is taken to maintain this. 
Each room is fitted with an automatic circular temperature 
indicator (or clock), and the writer examined numerous cards, 
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each showing a weok\s work. These were beautifully uniform 
and pointed to the fact that the cooling plant was able to lx* 
manipulated to a grout nicety. 

Mr. Rurgess had no experience of the storage of grapes, 
hut seemed to think that a lemporalure of about o() to 10 
ought to give good results, but he laid great stress on the ago 
of tho fruit when it was roooivod for cooling. The writer was 
very much struck with tho absolute cleanliness of the* 
chambers, and the entire absence of odour, or leakage of any 
sort. 


Interview with Mr. Herbert <7. Slone, in charge of the Manhat¬ 
tan Refrigerator Company, Went and Horatio Street#, 

New York ('itg , 

This is a large rcfrigciatiiig establishment, capable of 
dealing with about 5,000 tons of all kinds of stores. The writer 
was taken into various rooms, and saw under refrigeration and 
cool storages moat, game, etc., butter, eggs, fish in barrels, dried 
and fresh fruits of all kinds (with the exception of grapes and 
ponchos), vegetable's of all kinds, and floral produce such as 
bulbs of lily of tho valley, Japanese lily bulbs, and others 
of a such like nature. 

The building is constructed with eight floors, and insula¬ 
tion is mineral wool. The process used is the ammonia and 
brine system, put thiemgh pipe's placed in what they call 
‘blinkers’ in each chamber, that is, the) pipe's a re concentrated 
into one spot, and not fitted all round the chambers. Under 
this system, which applies only to those rooms where it is 
necessary to keep the) temperature from about JM) upwards, 
12-inch electric fans are used to effect a uniform temperature. 

Position of Fans. These are placed near tho floor and 
close to the cooling pipes, and direct the air upwards to the 
roof, below which is placed a kind of false ceiling with fairly 
close-fitting slat openings, The cold air finds its way through 
these and by gravity descends, thus ensuring the equal dis¬ 
tribution of cold air all over the chamber. Tin* manager was 
very strong on this system being the best one, and altogether 
placing out of court the arrangement described as exuding in 
the Merchants' Refrigerating Company. Mr. Stone said that 
he did not think that they could he successful without the 
fans. He placed a high value upon their list', and thought 
that where fruit and vegetables were concerned, the constant 
movement of air must have the best cfleet. 

This establishment is also fitted with a large cold-air fan 
in the first floor, winch they can put on to various chambers aH 
they might desire, to freshen the atmosphere or to sweeten 
tho chambers where one particular kind of article lias been 
stored for a long period, 

There seems to be a good deal to be said for the system, but 
tho writer could not understand why the fans could not be 
used equally well in chambers entirely fitted all round with 
piping. Those latter pipes would be, naturally, of much smaller 
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diameter and less liable to leakage, of which there appears to 
be a considerable quantity in all the chambers which were 
inspected. As an answer to this, Mr. Slone said that when 
space was a great object, the bunker system enabled them 
to stow more closely, and utilize more particularly every inch 
of space at their command. 

The plant is run by three water-tube boilers, and three 
Pontifex-Henriques machines, built at Newark, and put in 
under the supervision of the Star Engineering Company, Con¬ 
sulting Engineers, of 258, Broadway, New Vork. This machine 
is very similar to the Isbell-Porter, but differs in the way of 
having various alterations in the fitment of valves. While 
cooling a full load the consumption of fuel is 15 tons, and the 
labour required to upkeep the above is three engineers, three 
firemen, and three cleaners. 

Tomperatures. --Meat, game, etc., are kept at 10 r ; butter, 
27°; eggs, 31 J ; fish in barrels, 20 ; dried and fresh fruits, from 
34 to 30°; vegetables 88 ; floral produce in cases, 37 . 

With regard to the meat chambers, kept at a temperature 
of around about zero, the installation of piping placed within 
them is sufficient to ensure what is wanted without the 
assistance of fans. 

Interview with Mr . C. K. Thvrxton , late Manager of the Hart 

Fruit Company, and at present one of the largest 
forwarding Fruit A gents in New York. 

This gentleman says that he has been dealing for the last 
fifteen years with the growth and carrying of apples, oranges, 
pears, peaches, plums, cherries, and grapes. 

Picking of the Fruit .—This, in his judgement, requires the 
greatest care, because it is necessary to distinguish between 
fruits which arc for domestic purposes, and those which are 
for exportation. If for the former, then the fruit can be 
picked in more mature state, naturally, than if for the latter, 
where some long period must elapse before it is put in the 
market; but for whichever ultimate use the fruit is intended, 
Mr. Thurston is very strongly of opinion that successful 
delivery on to the market is only attained by watching this 
point in the closest possible manner. The fruit is always 
picked very early in the morning before the sun gains any 
strength at all, and it is gathered into shallow, long boxes, 
which have the sides perforated with holes, about 1 j inches in 
diameter, and capable of containing about 20 lb. of fruit in two 
layers only, so as to prevent, as much as possible, the slightest 
bruising while in transit from the orchards to tho packing 
houses. The boxes are brought to the shelter of the packing 
shed, where they remain stacked up out of the sun during the 
whole of the day, and are not packed until quite late in the 
evening when tho temperature has fallen to the minimum. 
Mr. Thurston regards the cooling off of the fruit, prior to 
packing, as an absolute essential to successful delivery. He says 
that if the fruit is packed during a hot day, when it would 
naturally retain heat, no amount of after-refrigeration will 
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have the necessary persorvati\o oiled, because, although the* 
outside of the fmit may be apparently cool, still, the inside 
having letainod the heal, a piocess of decay is set up imder 
refrigeration. 

Packing tfheds. These aio practically open-aii stiuctures 
having meiely a thick ioof to keep out sun and rain, and the 
‘-ides left as open as possible so as to allow all the ail to get at 
the fmit while it U being packed. The tempeiature oi the 
packing rooms would be that, naturally, of the outride atmos¬ 
phere, and none of them as lar as Mi.Thuiston hasten, or 
lias e\er heaid of, are artificially cooled. 

Temperature i)t which Fruit carries best. Mr. Thurston 
has found that the most 1 (‘liable temperature in which to 
cairy fmit is 38. This is the temperature which the fruit 
experts instruct the A met lean Lino to maintain, and duiing the 
iive years he has been expoiting to Uovent Garden, the results 
have been excellent, and indeed, accoiding to him, failine to 
dclivci in splendid older has been almost entirely absent. 

With regard to keeping this temperature on the rail cars 
during the hot months, there has been a difficulty under the 
present system of cooling with ice bunkers, and although the 
ends of the cars ma> have been kept fiom 30" to 38, be 
L of opinion that in the eentre it has been mote like 15 . 
Notwithstanding this high jump, he lias had to record but 
few mishaps, and thinks if he can always ensure an average 
temperatiue of 10 in the cars, and 38 in the steamers, 
but little of his fruit will suffer. Mr Thurston has not seen 
the necessity or value, as yet, of using fans in cold storage, 
lie is an advocate for changing the air in the cais by opening 
the side doors and ventilators when he can do so in cool 
weather, more especially when oranges or hard pears are 
being dealt with; but the writer gathered that the points 
upon which Mr. Thinstonlaid the greatest stress were—first, 
the state of the fruit when it is picked, and secondly, 
the avoidance of heat during the process of picking and up 
to the time it is placed in the refrigerator cars. In order 
more readily to assist this, the fruit is always conveyed to, 
and loaded on, the curs dining the small hours of the 
morning, and transferred from the ears to the ship at New 
York during the cool hours of tho evening or night. 


The ( T nion-Castlt Mail Steamship Comtxiny, LUh to 
Capetown Agency . 

With reference to the suggestions contained in your letter 
of October 21 and 28 in regard to placing fans in one or two 
steamers carrying grapes in the early part of the year, we 
have been very desirous to meet the wishes of Mr. Dicey and 
Mr. Piekstone, if at all possible, and with this view we have had 
a long consultation with Messrs. J, & E, Hall, Ltd., who are 
people who have carried out the refrigeration in the majority 
of steamers cm rying fruit, and particularly that of the steamers 
to which Mr. Piekstono alluded and which he saw, namely, 



120 


those carrying bananas from Jamaica. We have discussed 
the whole subject with this Him and our superintendent 
engineer, and the result is just what wo anticipated in our 
letter to you of October 1, when we pointed out that a eon- 
fusion had arisen in the minds of Mr. Pickstone and Mr. Dicey 
in regard to two different systems of icfiigeintion. There* 
is no system of icfiigeiation in ■which fans aie placed in the 
chambers themselves. If fans were placed in our chambers, 
the result would be to destioy thepiosont system of automatic* 
circulation and cooling, and endanger the* carrying in the^e 
chambers. We enclose a copy of a letter which Messrs. J. 6c K. 
Hall addressed to us on this subject after our inteiview, from 
which you will observe that tlu\\ unhesitatingly condemn the 
possibility of fans in the chambers. 

You will bo interested to observe what they state in 
regaicl to the* desirability of the fruit being cooled beforehand 
on shore, together with the other observations towards the 
latter end of their letter. As already mentioned, this firm lias 
a wider experience tlniu any other in the carnage of fruit in 
cool chambers from every part of the woild. There is no 
higher authority on the subject. We are very desirous of 
assuring Messrs Pickstone and Dicey that we are ready to do 
anything and everything which will contribute to the successful 
carriage of the fruit, and we therefore desire that you should 
send them a copy of this letter, as well as that of Messrs. 
J. k E. Hall. 

As wo have already pointed out, Mr. Molteno has given 
this <|ue«tion his very careful consideration, with an experience 
of what has taken place at both ends, and he has no doubt 
that the secret of the want of success in regard to the carriage 
of the grapes has been the fact that they have been exposed 
to high temperatures during and after picking and before they 
have been placed in the cool chamber, and that if the proper 
means are taken to obviate this, there would be the same 
success in carrying this fruit as with the other fruits. 

We again mention the experience of Mr. W. 11. Lategan, 
who, even without special refrigeration and by the adoption 
ol precautions in regard to tin* hour of picking and mode of 
packing, has been universally successful in sending his fruit 
in the same chambers in which other fruit was carried badly. 

We w'ero very pleased to observe the tone of Mr. Ilammors- 
loy-IIeenan’s letter in acknowicdging receipt of a copy ot our 
letter enclosing information gained at New York, because it 
evinces a great readiness to assist us in every way in this 
matter. The regulations which we have drawn up in regard 
to the mode of securing the passage of the cold air in our 
chambers by means of dunnage below and keeping airways 
throughout the mass in the direction of the current of tho air, 
are all applicable to tho stowage of the fruit in the cool cham¬ 
ber on shore, but in the latter the air spaces around the cases 
should all be increased so as to obviate any doubt of tho cold 
air reaching tho cases as 90011 as possible to get tho first heat 
reduced. 



Jfttftfjv*. >L <£• /£. 7/Vt//, Ltd. lo l niou-C((bfl< Mad 
Steamship Company. Ltd. 

Wo have been oonsulciing, ns you n quested, the pioposnl 
lo add tans to the lefrigoratod chunhcis on bom cl your ships, 
wherein fruit is canied hom the Tape, and where sueli cham¬ 
bers aie at present cooled b> moans of brine pipe*, fixed on the 
sides and ends of the clmmbeis. Wo undeistand that the 
pioposnl is based on the assumption that the fans will have 
the effect of ensuring gieater unifoimity tlnoughout the 
clumbers. 

There are three systems by which fiuit is earned in 
refrigerated chambers, viz.: 

(1) Cold nil* from a cool dry air machine is delivered direct 
to the chamber but with special pieeautions to pi event its 
coining in contact with the fruit until it has been tempered by 
mixing witli the air already in the chamber. As this system 
does not apply with a CO machine, it need not be fuithor 
dealt with here. 

(‘2) Brine grids aie arranged on the sides and ends of the 
chamber with wooden diaphiagms in front of them extending to 
within about 0 inches from the top ami bottom of the chamber. 
The air cooled by contact with the cold pipes falls on account 
of its greater density ami can only be replaced by ail drawn 
in from the top of the chamber, consequently an active air 
current is s(»t up; tin 1 eold air passes along the floor battens 
under the cargo, rises through the cargo and returns through 
the top opening above the diaphragm to ho to-cooled. This is 
the most peifect system of nil circulation, as it is entirely 
automatic and continues without intermission, so long as the 
pipes are colder than the chamber. It is obvious, however, that 
the system is limited in its application by the size of the 
chamber, and for chambers over a certain width artificial 
calculation is necessary as explained in system 3. 

(3) Air is cooled 1)) being circulated by a fan over a nest 
of cold brine pipes arranged externally to the chamber and 
then delivered in large volumes to the chamber. This system 
is adopted in the case of very huge chambers, such as the com¬ 
plete 'tween decks or holds of a vessel, It necessitates a very 
complete system of suction and delivoi y air trunks arranged with 
adjustable slides, and as these slides have to bo regulated from 
time to time during the voyage as the thermometers may 
indicate, the trunks have to be of a size* suflieient for a man to 
crawl along. 

Your clmmbeis are of Mimll size, and without considering 
for the moment any question of conveni<nce of one system over 
the other or loss of space due to air trunks, ote, wo are satisfied 
that the system 2, which you have adopted, is the best from the 
point of view of the keeping of the fruit in good condition. 
For instance, supposing the fruit in one portion of the chamber 
is riper than in other parts, gieater heat will bo generated 
and a more energetic cooling action will be required at the 
point. By the mechanical air circulating system this will bo 
attained by the regulation of the air slides, but the attendant 
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will only do this after he has observed the indication of greater 
generation of heat by the elfambor thermometers. In chambers 
iltted as yours with system 2. the more energetic cooling action 
is automatically brought into play instantaneously by even so 
slight a rise as would hardly bo observable on a thermometer. 

The diaphragms in front of the grids prevent any radiation 
of excessive cold against the fruit, and wo consider it is easier 
to keep an equable temperature without any excessive local 
variation by means of your system than with the mechanical 
air system. 

The proposal which we understand has been made is to 
introduce into your chambers, fitted, as they are, with side grids 
and diaphragms, and working with the automatic air system, 
fans in order, we suppose, to circulate the air and ensure an 
even temperature throughout. 

In the first place, a fan necessitates air suction aud delivery 
trunks, without which the air cannot be distributed evenly 
throughout the chamber; such trunks must be large enough 
for a man to crawl along, as it is impossible to adjust air slides 
properly until after the cargo is in ; then the air, either ou the 
suction or delivery side of the fan, must bo caused to pass over 
the cooling pipes, and it is not easy to see how this can be 
done without adopting system 3 in its entirety. 

Supposing a fan were introduced without any special 
arrangements for passing the air over the cooling surfaces, the 
effect of the cold pipes in removing the excess of moisture 
from the air would be lost to a great extent, and we should 
expect the air to attain a more humid nature, which would not 
be so good for the preservation of the fruit. Of course, no 
circulation of air in the chamber can affect the gases given off 
by the fruit; these can only bo got rid of by introducing fresh 
air from the atmosphere, which we think unnecessary, but 
which, if adopted, would necessitate an additional air-cooler in 
order to cool down the fresh incoming air to the temperature 
of the fruit chamber. Where this is not done, the fresit 
incoming air would not only warm the fruit which it impinges 
upon, but it would also introduce a considerable amount of 
moisture. 

Furthermore, the introduction of a fun would quite upset 
the automatic movement of the air which now goes on ami 
might consequently prove very detrimental. In short, either 
the automatic system or the mechanical system should be 
adopted, but not a combination of both, and wo believe you will 
secure the best results by the automatic system which you 
have. 

Of course any system depends for its success upon proper 
stowage of the cargo and the leaving of air spaces, and we 
understand this is a point to which you have given careful 
attention. It would also be of immense advantage if all fruit 
before stowing in bulk on board could be cooled beforehand in 
stores ashore, and we do not think that sufficient importance is 
attached to this. When a cargo of warm fruit is stored in 
a large bulk, it stands to reason that it must take considerably 
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longer for the boat to bo got rid of and the fruit brought down 
to the temperature at which it ought to be earned, than if the 
fruit is exposed in a cold chamber at*hote with considoiable air 
spaces around the cases, and it is thciefoic ob\ions that fruit 
which lias thus been cooled leforo shipment lias a much better 
chance of being landed in this country in a good condition. 
Moreover, the material used for packing the fruit being a good 
non-conductor of heat further militates against the rapid cooling 
of the fruit and enables it to hold its heat longer than would other¬ 
wise be the case. It is advisable, therefore, that the minimum 
quantity of this material should be used—only wlmt is just 
sufficient to prevent bruising. The adoption of cold storage 
ashore would probably also ensure the better inspection of the 
fruit and the rejection of over-ripe fruit, which no system of 
refrigeration can bring satisfactorily to this country. 

CARRIAGE OF FRUIT FROM BARBADOS. 

We publish also for general information the following 
correspondence, which has passed between the Imperial 
Commissioner of Agriculture for the West Indies and the 
Royal Mail Steam Packet Company, idative to the coiweyanre 
of fruit by the steamers of the company between the West 
Indies and the United Kingdom : 

Imperial Commissioner oj Agriculture - to the Manager, Royal 
Mail Steam Packet Company/. 

Barbados, 

December 15, 11)03. 
Sir, 

On my return to Barbados from the United States by way 
of Jamaica, I found your letter of September 15 awaiting me. 

I have been greatly interested to rend what you say in 
rogard to the different methods adopted for carrying fruit from 
the West Indies. 

The special plan adopted for packing the Chinese banana 
Dvhicli is identical with the Canary banana) at Barbados is, vvo 
are convinced, the best in the interests of the planters here. 
We desire to establish a trade in this banana on entirely 
different lines from that adopted at Jamaica, by the United 
Fruit Company, and at Trinidad by the Symington Syndicate. 

We propose to continue this form of packing as wo believe 
it is calculated to yield the best results, provided we obtain 
suitable conditions on board tlio Royal Mail steamers. Under 
ordinary circumstances, we believe that an efficient system of 
ventilation by means of fans should be sufficient to enable this 
fruit to arrive in England in excellent condition. Of course, 
if the weather continues hot all the way, as happened in the 
case of the shipment by the 4 Orinoco 1 in August last, this system 
may break down; but even thou, if care bo taken to stow the 
fruit with alleys all round and with a circulation of air beneath 
and above the fruit, the chances are that a large proportion 
of it will arrive in good condition. 
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hi view of the grout rare now exercised in examining the 
fruit before it is shipped and in rejecting all dates in w iii<*h 
the fiuit is too lipe or 4lie packing i 1 - imperfect, tfiore should 
be \ory few instances in which any large propoition of 
the fiuit is landed in bad condition. The tendency of the 
company, I notice, is, when fruit is landed in an unsatisfactory 
condition, to lay the blame on the ‘-election and packing at this 
end ; but this cannot possibly apply in the case of a whole con¬ 
signment going wiong, as happened with the fruit shipped by 
the ‘Tagil-.’ on August 15 last. This fiuit, as uheady 
pointed out in my letter by last mail, must have been subjected 
to very unfavourable conditions to have arrived in a rotten’ 
condition. 

T fully appreciate the nature of the difficulties to be solved 
by the Royal Mail Company in affording exactly the right 
conditions for the Barbados fruit by all their present steamers. 
The subject is a comparatively new one and it can only be 
adequately dealt with by careful and sympathetic treatment 
by all concerned. This Depaitment is taking a keen inteiest 
in it and is prepared to assist the Ko>al Mail Company to 
the fullest extent. 

In order to clear the way for a definite understand¬ 
ing in regard to the shipment of bananas from the West 
Indio-., it is desirable to distinguish between the special 
requirements of Barbados, and the other islands. Barbados, 
at pie-ent at all events, does not require cold storage for 
its bananas. It will continue to pack them in mates, and all 
it requites is careful handling and thorough ventilation of the 
fruit chamber by means of fans sufficiently largo to ensure 
a continuous current of air passing aiound the crates during 
the whole voyage. 

All the other islands (including Ti iuidad, w heie the bananas 
are shipped loose without crates) will require, in my opinion, 
a system that provides cool air in large volume to be circulated 
through the fruit chamber. The same air should be continu¬ 
ously passed through the chamber and returned to the 
refrigerators, where, on each occasion, ii would be entirely 
deprived of its moisture. The best and, in fact, the only system 
that has proved satisfactory for this purpose is the Hall system. 
No doubt you are fully acquainted with this. The City Office 
is 23, St. Swithin’s Lane, E.U. 

I cui understand that, until there is a visible supply of 
bananas and other fruit, the Royal Mail Company cannot adopt 
this system in all their ships. On the other hand, until some¬ 
thing is done to give confidence to the planters, they will not 
feel justified in extending the cultivation of fruit on an exten¬ 
sive scale, as in Jamaica. It would be well, therefore, if the 
company were to state exactly w hat they are prepared to do 
to develop a fruit trade, and publish tlieir views as early as 
possible. 

I have long realized, that with the best intentions in 
the world, the present mail ships arc not suitable for 
conveying fruit. The space available is too small, and 
the amount of freight possible to be earned by them will 



not justify tho installation of a cold-stoiage system on the 
'•calc nocessaiy to moot requirements. Wlmt aio necessary 
are ships specially littcMl for the fruit trade and oapablo of 
steaming at least 15 knots per hour. If these cannot be pro¬ 
vided, it will bo impossible for tlit** Royal Mail Company to 
look forward to any considerable development of tho fuiit 
trade between these islands and the United Kingdom. 

What has already been attempted by the Royal Mail 
Company lias, however, attraeted a good deal of attention. 
The interest created by the visits of Mr. Symington, and the 
addresses delivered by him, in which he refers to the support 
given to him by the Royal Mail Company, have raised expecta¬ 
tions that the company cannot now ignore. In fact, they are 
pledged to afford Mr. Symington’s scheme the fullest measure 
ot support, and it is difficult to understand liow this can be 
done unless ships are specially lilted for dealing with the 
fruit now being giown at Trinidad and Tobago as the result 
of the understanding between the Royal Mail Company and 
Mr. Symington. 

I have discussed some of the points referred to in this 
letter with Captain Constantine, at Jamaica, and with (JapLain 
Owen, at Barbados. The latter oflicer has very carefully gone 
into details with me, and I am satisfied that tho Royal Mail Com¬ 
pany cannot do bettor than be guided by his wide experience 
and his intimate knowledge of the circumstances of these 
colonies. 


I have, etc., 

(Sgd.) 1). MORRIS. 

The Chairman^ Royal Mail Steam Packet Company - to the 
hnpnnal Commiaaioner oj Agriculture far the HYaf Indira. 

IS, Moorgato Street, 

London, K.C., 

January lb, 11)01. 


Sir, 

! have to acknowledge* the receipt of your letter of the 
15th. ultimo (No. 1,502). 

From my previous communications you are aware that the 
(picslion of the conveyance of fruit from tho West Indies lias 
been having my close personal attention. 

(Jhineae Banana** from Barbados. - I note that your desire 
is to establish a trade in tho Chinese banana from Barbados on 
entirely different linos from those adopted at Jamaica by the 
United Fruit Company of IT.S.A., or at Trinidad by the Syming¬ 
ton Syndicate, and that, in your opinion, a system of ventila¬ 
tion by means of I'aiiH is Huiliciont to enable the Chinese 
banana, when packed in crates, to arrive in England in good 
condition. 
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1 also note that cold storage in not required for bananas 
from Barbados, provided tlio fruit chamber is thoroughly 
ventilated by fans sufficiently largo to ensure a current of air 
through the compartment. 

Ordinary Burnt nan and other Fruit*. -The result of my 
recent investigations lias caused me to form an opinion coinci¬ 
dent with your own, as to the bent system of fitting steamers for 
the carriage of fruit, and I have now arranged to fit the system 
recommended by you in the 4 Tagus * and‘Trent/in place of 
the existing system. The same air will then be continually 
passed through the chambers and returned to the refrigerators, 
when, oil each occasion, it will be deprived of any moisture. 
When this work is carried out, and we have lmd time to 
ascertain by practical experience if the results are satisfactory, 
my company will tako into consideration litting a similar 
system in the other mail steamers. 

The expense of making the change will be considerable, but 
it will be evidence of our desire of doing everything possible 
to meet your wishes, and it is a satisfaction to mo to know 
tlmi you fully appreciate the difficulties which we have had to 
solve in affording exactly the right conditions for the carriage 
of different classes of fruit in our mail steamers. 

1 agree with you that it is only by careful and sympathetic 
treatment by all concerned that a satisfactory result is possible. 

The information contained in your recent letters has been 
of the greatest assistance tons all. 

I agree with the view you express that, if the fruit trade 
develops, the space available in the mail steamers would be too 
small to meet the possible requirements of the fruit trade. 

I note that, in your opinion, it will bo necessary, if the 
trade develops, to have ships specially fitted for the fruit 
trade, capable of steaming at least 15 knots per hour, and that, 
unless such vessels are provided, you consider that it will hu 
impossible to look forward to any considerable development 
in the fruit trade between the West India. Islands and the 
Tinted Kingdom. T am communicating with the Colonial 
Office, to ascertain if the ({overnmout would entertain granting 
a subsidy for placing such vessels on the service, as such fast 
fruit ships would he very expensive to run. 

It will, of course, bo apparent, to you that this new trade 
will require nursing of this kind, as, apart from a subsidy in 
some form, it could hardly be expected to prosper. 

As the result of further experience, I hope it may be 
found possible to carry fruit to England in good order in 
steamers of more moderate speed. 

I repeat that my company is desirous of doing everything 
possible to assist in the development of this trade between the 
West India Islands and the United Kingdom; and in thanking 
yon for tho very valuable suggestions submitted in your com¬ 
munication now under acknowledgement, I luivo to state that 
I shall bo only too pleased to tako into consideration any 



further proposals you have to offer, recognizing as I do the 
very important part you arc taking to place the industry on 
a better footing. 

1 have, etc., 

(Sgd.) owkn Phillips, 

(.'lmmtmii. 


I'hv Roytrf Mail Stann Packet Company (o Professor 
t/. l\ d'Albuquerque. 


Barbados, 

July 27, IDOL 

Dear Sir, 

Herewith I beg to hand you an extract of a letter received 
by me from the Head Office of my company in London with 
reference to Homo remarks made (as to the condition of fruit 
at time of shipment) by Messrs J. & K. Hall, Ltd., who have 
just completed the fittings of the ‘Tagus’ and ‘Trent’ for 
the cool transport of fruit. 

I shall be glad if you will make known, through your 
Department, the necessity for* exorcising the greatest care in 
the picking of the fruit so that it may bo in the proper 
condition at time of shipment. 

Thanking you in anticipation for what you may do in 
connexion with this matter, which is a very important one 
to shippers 

l am, etc., 

(Sgd.) W. b\ SKLLiillS, 
for Royal Mail Steam Packet Company. 


hWtruel of letter from Loudon, dated June Jd, lHtR h 

Condition of Fruit on. Shipment. Will you be good enough 
to call the attention of the representative of Sir I). Morris in 
the West Indies and that of fruit shippers generally to the 
following remarks made to us by Messrs. J. As 1*0. Hall, who 
have just completed the Kiting of the ‘Tagus’ and ‘Trent’ 
for the cool transport of fruit: 

‘The success of the fruit-carrying department will largely 
depend upon the condition in which the fruit is stowed and 
upon the handliug of the plant before and after loading. If tho 
fruit is cut too “full”, no refrigerating power will carry it, 
once it has reached a certain degree of ripeness. It is found 
necessary on large 4 fruit-carrying steamers to watch very 
closely the loadiug, and the different degrees of ripeness of fruit 
are very difficult to determine by any but experts. We wish to 
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draw attention to the importance of this aspect of tlio question, 
as we notice that even with all precautions on the part of 
shipowners bananas are very often put on board in a state 
which is very prejudicial to their safe carriage and to obtaining 
a good market price at this end.’ 

As above stated, all efforts in regard to refrigeration will 
bo neutralized and rendered valueless, unices care be taken in 
the selection of fruit in a suitable condition for standing the 
voyage between the West Indies and Plymouth. 


A BACTERIAL ROT OP ONIONS. 

During the past season, planters of onions in Barbados 
have been considerably troubled by a rot which attacked one 
or more of the inner scales of the bulb, being generally noticed 
after the onions had boon gathered and stored; the outer scales 
were usually sound. It will be seen that the only way of 
preventing the disease is to keep the onions as dry as possible, 
both while growing and after ; the use of raw farmyard or pen 
manure is to be avoided. 

The following extracts, taken from a letter from the lion. 
Forster M. Alleyne to the Commissioner of Agriculture, will 
describe the disease: — 

4 1 have no reason to be dissatisfied with the amount pro¬ 
duced per aero on most of our estates; but the fact remains 
that dry them, cure them, plait them up, hang them up, as wo 
will, they sooner or later rot in the centre. 

* The onions are of good size and beautiful in flavour, but 
they will not keep; while those imported from Bermuda are 
perfectly sound. What is the point in which we fail V 

* It is most disappointing to find that one has thousands 
of pounds of onions oil hand which no one will buy because the 
centre is practically rotten, lias the seed anything to do 
with it? Did wo plant at the wrong time? Were the onions 
treated wrongly ? When we got a return of 4,000 lb. per acre, 
as wo did at the Ridge, it is difficult to think that there is 
much wrong in the cultivation. Was tho failure in any way 
connected with tho season ? 

4 1 speak on behalf of seven estates whore T have planted 
them, and all the managers have had tho same experience. 1 

On examination of the diseased bulbs it was found that the 
affected scales were swarming with motile bacteria. No 
fungus hypliae were found in the tiswues. It seemed probable 
that tho bacteria were tho immediate cause of the rot and that 
their growth was favoured by the exceptionally wet season. 
In most cases it appeared that the rot started ab tho 4 neck ’ of 
the bulbs. 
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The following extracts from a lot tor fiom the Commissioner 
of Agiiculture to the lion. Koistor M. Aliev no will show that 
iuquiiy was made of a number of poisons who had expoiicnco 
in glowing onions: 

4 1 am conn mini eating on the subject with planters at 
Antigua, Mon (soil at, and other paits of the West Indies with 
a view to obtaining the results of thoii e\pei’unices, and 
what steps, if any, have been taken by them to avoid loss fiom 
“rot." I am not without hope that, by making a eaieful 
iuquiiy into the eiieumstanees, we may be able to aniveat 
some moans of avoiding loss due to tbiseau^e in futmc. 

4 Tlie seed planted in the West Indies is exactly similar to 
that planted in Bermuda. It is the veiy best obtainable and is 
guaiantoed to bo fiom healthy plants. 

4 It is not impiobable that the exceptional seasons 
experienced at Barbados dining the last twelve months may 
have something to do with it.’ 

The following aie extracts from their replies 

Mr. J. B. Boveil, K.LS., K.U.S., Agi ieultural Superintendent, 
Barbados: - 

4 In reply, I regret to say that the onions giown this year 
have in a great many instances de\eloped Ibis rot, and for 
some time I have been looking up the subject and thinking 
what could have caused this decay, but up to the present time 
I have eoino across no icfeicnce in any liteiatnro 1 have on 
the subject. One glower tells me that whom his onions bad 
tbriiis they rotteil in the centre, and where them were no 
thrips there was no decay. 1 know that some of Mr. Alleyne's 
onions both at Ridge and Buttals had the thrips badly, as 
l saw them. 

4 The unusually heavy rainfall during last December, 
January and FVbiuary, when the onions were growing and 
ripening, may have had something to do with this rot, ns also 
perhaps the fact that, in nearly every instance, the land m 
which the onions wore grown had been treated with rtnv 
farmyard manure.’ 

The Hon. Kraneis Watts, I),Sc., KU.C., K.O.S., Superin¬ 
tendent of Agricultme for the Leeward Islands : 

4 A similar rotting was observed in Antigua at times, but 
J do not learn that it has been regarded as serious. 

4 Most persons think that it is in some w r ay connected with 
an excess of moiMuro, which excess may manifest itself in 
several ways. 

‘If the rotting taken place in tlio field it is thought that 
it may bo due to the excess of moisture which comes from 
a heavy retentive soil, from too much rain, or from ovor 
manuring and the production of soft watery plants. 

‘Whom the rotting is observed after gathering, it is 
suggested that it is duo lo the excess of moisture in imporfoctly 
ripened bulbs, or from a deficiency of drying and curing room ; 
upon this latter a good deal of stress is generally laid. 
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‘At present no planter in Antigua lins .suggested to mo 
that it is a specific disease, but this possibility should he kept 
in mind in making any further inquiries or invent igalions.' 

Mr. W. N. Sands, AgrioulturalSuperintcndenl,St. Vincent: -- 

‘This is a fairly common complaint., even in Antigua, 
especially if the season of harvesting is a showery or wet one. 
One of the most successful growers used often to pull his onions, 
if the bulbs were full and ripe looking, even before the tops 
had dried down, and he was of opinion that it was a mistake to 
keep the onions too long on the land after tin* bulbs were 
apparently full ripe. lie then earefnlly dried them in sheds, with 
the tops on, and when quite dry eut off the tops about 
li inches from the crown. 

‘ The Bermuda onion when grown in the tropics will not 
keep, and should be shipped as soon as dried. I refer to the 
white variety. The red variety keeps for a much longer time. 

‘ Tin* rot, 1 feel sure, is duo chioily to unfavourable climatic 
conditions rather than any error of culture or drying. 

‘ I have no doubt but that the Mycologist will find out the 
fungus or bacterium causing the decay, and that a moist 
condition of the soil will be found to favour its growth.' 

Mr. A. J. Jordan, Curator, Botanic Station, Montserrat: - 

‘ I have made inquiries but have not found that there lias 
been much loss through a disease attacking the hearts of the 
onions. 

‘One gentleman told me that he had found one dish of 
onions served at his dinner table with the hearts of the onions 
rotten, and I noticed one bull) similarly afToctod. 

‘ The isolation of the cases gives colour to the theory of 
bad curing.' 

Mr. T. Greiner, author of the New Onion Cnlhnr, 
La Salle, New York : - 

‘ I have given some attention to the matter of the onion 
rot described by Mr. Forster M. Alleyno in his letter to you of 
April 27. This rot maybe the 4 Bacteria I Hot' recently made 
a subject of investigation by tho New York State Experiment 
Station at Geneva, N. Y. it often attacks one or more of the 
inner scales of the onion, and against it l know of only one 
means of prevention, namely, to keep the onions as dry 
as possible, both in the field and in storage.’ 

The rot in Now York, mentioned by Mr. Greiner, is dealt 
with in Unite tin No. 104 of the New York Agricultural 
Experiment Station, by Mr. F. 0. Stewart, M.K., published 
December 1890. As the Barbados disease would appear to be 
very similar to, if not identical with, that observed in New 
York, the following extracts arc published from this bulletin■ 

In the autumn of 1808 the report came to the Experiment 
Station that the onions in Orange County, N. Y., were rotting 
badly. ITjion investigation it was found that in nearly all of 
the fields in this great onion-growing district there was 
a considerable amount of rot. In many cases from one-third to 



187 


one-half of the erop had to bo rejected on account of it, and 
the remainder was not readily saleable because news of the 
rot had reached Now York City produce dealers who were 
accordingly suspicious of all onions coining from Orange County. 
The same rot was also common in the onion fields of Madison 
County, but the losses From it were not nearly so great as in 
Orange County. 

The rot was of two kinds: (1) One which starts at the 
bottom of the onion, and (2) one which starts at the top or 
k neck\ The latter kind of rot was much the more common, 
constituting perhaps 80 per cent, of the total amount of 
rot. Where tho rot had started at the top, the bulbs were 
frequently sound in appearance but rotten within. Oftentimes 
it was difficult to determine, before cuttiug, whether or not 
a bulb was rotten. In sorting, the customary test for soundness 
was to press down with the thumbs close about the ‘ neck' of the 
onion, if it was hard, tho bulb was sound ; but if soft, it was 
usually rotten inside. Onion growers speak of such onions as 
being ■ weak in tho neck’. Upon cutting open the affected 
bulbs it was generally found that two or three of the outer 
scales wore perfectly sound while the remainder of the bulb 
was a rotten mass. Frequently a single scale would be entirely 
rotten from top to bottom and clear around the bulb, while 
the remaining scales upon both sides of it wore perfectly 
sound. Such specimens cut crosswise showed the rotten part 
in the form of a ring. Again, a perfectly sound scale would bo 
found between two rotten ones. The rot appears never to 
spread from one scale to another laterally, and this peculiarity 
furnishes tho most reliable means for the identification of this 
rot. The organism causing it is unable to pass through the 
uninjured epidermis of the scale. The passage from one fleshy 
layer to another is effected at tho base of the bulb, where they 
unite. Upon reaching the base of the scale in which it is 
working the rot commonly stops, and this accounts for the 
large number of cases in which one or two scales are rotten 
while the remainder of the bulb continues sound. Under 
certain conditions the rot does not stop at the base but works 
its way into tho bases of other scales, which it then follows 
upward, destroying the whole hull). 

When the rot is confined to the outermost lloshy scale, as 
is frequently the case, tho affected bulbs are called ‘slippery 
onions \ Some of these are to bo found in any season, but they 
are rarely so abundant as to cause material loss. 

Microscopic examination of tho rotten tissue shows entire 
absence of fungi, but there are swarms of a medium-sized, motile 
bacillus, which is without doubt the immediate cause of the rot. 

Among stored onions kept reasonably dry tho rot pro¬ 
gresses vory slowly, but wet onions rot rapidly, especially if 
the temperature is high. 

All the evidence obtainable goes to show that this bacterial 
rot is not new, but that it is an old enemy, which found unusu¬ 
ally favourable conditions for its development in some 
peculiarity of tho weather during tho season of 1808. 

The weather records published by the New York State 
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Weather Bureau show that the rainfall In Orange County was 
excessive and the temperature high from the middle of July to 
the close of August 1808. At Middleton, which is oil the edge 
of the onion district, the dates upon which rain fell during 
this period wore as follows: - 

Rainfall at Middleton, N.Y., July 18 to August 20, 1808. 


1 )atc. 


Inches. 

Date. 

Inches. 

July 

IK 

•81 

August 11 

•80 


19 

*51 

,i 12 

•08 

M 

20 

•00 

,i 10 

•28 

1J 

21 

1*85 

„ 17 

1*31 


20 

1*01 

„ 19 

*11 

11 

28 

*00 

„ 20 

3*08 

JJ 

SO 

1-00 

24 

•52 

August 

1 

1-18 

20 

*52 


1 

MS 

Total ... 

15*12 


In forty days 15*42 inches of rain fell, and it was so evenly 
distributed over the period that the ground was almost 
constantly wet. The onion Helds, being on a low level, were 
frequently inundated. In some cases, whole Helds wore 
covered by the water for a period of from twolvo to thirty-six 
hours. It is not strange that the onions rotted. 

The important idle which water plays in this rot is shown 
by the behaviour of laboratory cultures. Sound onions wore 
cut open, placed in a moist chamber, and inoculated upon the 
cut surface with bits of rotten oniou. Sound onions in a moist 
chamber were bored to the centre with an awl and bits of 
rotten onion introduced into the wounds. At the end of a week 
there were no signs of rot. This experiment was repeated 
several times and always with the same result the onions 
refused to rot. During these experiments the temperature of 
the room varied from 21° to 20' 0. (70 to 70° F.). 

Finally, sound onions inoculated externally with bits of 
rotten tissue were immersed in sterilized water and placed in 
an incubator kept at a temperature of 36 0. (67 F.), Other 
sound onions were treated in (he same way except that they 
were not inoculated. Still others were inoculated by boring 
to the centre and introducing rotten tissue. These latter were 
then put into the incubator with the others, but not immersed 
in water. At the end of six days all of the onions immersed in 
water were rotten, including checks; while those which had 
been inoculated, but kept dry, were still perfectly sound. 

These experiments indicate that one important point in the 
prevention of this rot is to keep the onions dry. In practice 
this is to bo accomplished by protecting stored onions from vain 
and by draining the fields so that water will not stand upon 
them for any length of time. 

Since the above was written some observations have been 
made upon the crop of 1800. The season of 1800 was unusually 
dry in Orange County, and yet there were a good many ‘slip¬ 
pery’onions in some fields. In looking over the onion fields 
it was observed that some were almost entirely free from 




weeds while others woie thickly o\eigiow r u with them. li 
was in the latter kind of fields tnat the ‘slippeiy 1 onions 
occiured. The explanation of this appeals to bo that the weeds 
kept the onions wet by ictaining the dew and some light 
showeis w Inch fell just before haixest lime, theieby fui lush¬ 
ing favomable (conditions for the lot. (lean (iillhation will 
have a teiuleney to leduee the amount of 10 I. 


THE CULTURE OP THE DATE PALM. 

The (Lite palm (Phoaiuv <ta< tiliji m) is eulti\ ated principally 
in Northern Africa and in the countries boidermg on the 
Persian Gulf. Its tall, straight trunk, covered with tins sears 
of fallen leaf-stalks, and surmounted with a tuft 01 fentheiy 
leavers attains a gieat height often of ovet 80 teet. It has 
the male and female flowers on sepainte* individuals, and in 
its natural state the female floweis aie poll mated hv the* 
wind. Each temale tree pioduees from six to twenty flower 
clusters, each of which gives tise ton bunch of dates. The 
trees live to a great age and have been known to produce 
good crops up to 200 \eats of age. At the base of the stem 
a number of stiekeis aiise, and by these offshoots the tice 
should ho piopagated, sines* the date palm is \ery liable to 
\ariation 

The avoiago e*\poi ts of dates Troiii the Persian Gulf region 
for the the >oars ended 1002 amounted, according to figures 
contained in the ('onsuhn R< port on the trade of the Persian 
Oulf for the ear 1003, to 107,301 ewt. 

As will he seen from the following pages, many attempts, 
some attended with considerable success, have been made to 
introduce the cultivation of the date palm into different parts 
of the world and to establish a dale industry. ITp to the 
present, so fat as wo know, tin* only place out of Africa and the 
Persian Gulf region, in which real success has been achieved, is 
in the island of St. Helena. It appeals likely, however, that 
good results will be obtained in certain districts of the south¬ 
west of tlm United States. 

In the following short account of the eultme of the* date 
palm free use* lias been made of three publications of the United 
States Department of Agriculture, viz., a paper in the Yearbook 
for 1000, entitled ‘The Date Palm and its Culture, 1 and 
Bulletin No. 53 of the Bureau of Plant Industry, ‘The Date 
Palm and its utilization in the Houth-westem States’, both hy 
Mr. Walter T. Swingle; and Bulletin No. 51 of the Bureau of 
Plant Industry, ‘Persian Gulf Dates and their introduction into 
America,' by Mr. David G. Fairchild. 
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CLIMATIC REQUIREMENTS OF THE OATH PALM. 

The date palm requires, above everything; else, a plentiful 
supply of water for its roots, and a hot, dry atmosphere in 
which to mature its fruits. There are many districts, ineluding 
parts of the West Indies, where the tree has grown well, but 
where it is doubtful if good fruits will be obtained on account 
of the humidity of the atmosphere. On the other hand, such 
climatic conditions as are required by the date palm arc* 
known to exist in parts of the United States, and it is upon 
this fact that the hopes for its successful introduction as a. new 
industry in that country are based. 

It would appear advisable to state* clearly the requirements 
of the date as to climate and water supply. 

i/m/. One of the principal requirements of the date is 
n high temperature, especially when it is maiming its fruit. In 
the winter they are able to withstand a fair amount of cold; but 
for tho ripening of the fruit a high temperature is absolutely 
necessary. Swingle states: ‘There is little hope of growing 
even early sorts unless the mean temperature in the* shade 
goes above* 80 F. for at least one* month in summer, and the* 
mean temperature of the* fruiting season, from May to October, 
is above 70' F. It is, further, fairly certain that during the 
months when the fruit is developing, viz., May to October, 
inclusive, the mean temperature must be about 75° F., and 
during June, July, and August above 80 n R, if moderately late* 
varieties of dates are to be brought to maturity. In legions 
where late varieties of dates come to maturity, the* mean 
temperature for June, July, and August must be 90° F. or 
thereabouts. 

Dt'u fl£mo$p/iere.--In this case, again, while the date palm 
grows fairly well in a moist climate, the fruit matures properly 
only in a dry atmosphere. Oonseejnently, elates are grown 
most successfully in the hottest and driest regions. 

Water tntpply. —Although the date delights in a dry, hot 
climate, it requires a constant, though not particularly abun¬ 
dant, supply of water at its roots. The subject of irrigation 
is therefore one of primary importance to the date grower. 

PLANT (NO AND e’UI/TIVATION. 

The Arabs of Mesopotamia plant only suckers: them* are 
seldom over 0 feet long and generally with few roots. They 
are planted with the growing bud only 2 or 3 inches above the 
surface of the soil, and for the first month are watered every 
four days, and later at longer intervals as tho season may 
demand. 

The French colonists give much more attention to the 
careful planting of dates. They plant in regular rows, the 
arrangement depending, as a rule, on some properly conceived 
system of irrigation. Lt is held by them that the palms should 
be placed at distances of 30 feet, and the intervening spaces 
are xisually occupied by garden crops 
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It is found in flip Sahara Hint one male tree will provide 
sufficient pollen for about 100 female trees, and the male and 
female trees mo accordingly planted in this proportion. 

Little lias boon done in flic way of working out the 
’manorial requirement* of the date palm. The Arabs use what 
manure they ran obtain from their mmols and goats. On 
the larger plantations it has been found impossible to obtain 
a sufficiently large supply of farmyard manure. There ean be 
no doubt that a proper system of green manuring, with sueh 
leguminous plants as alfalfa, horse beau, eovv pea, and others, 
would be a great advantage. Neither in Africa nor on the 
Persian (full does any such system appear to be known. 

As subsidiary crops between tho palms, in addition to 
garden prod nee, cereals are frequently grown, but the yield is 
rarely good ; grape vines appear also to thrive well and produce 
good fruit. Many fruit trees, including olives, seem to 
appreciate the shade afforded by the date palms. 

uiuru AT ION. 

In the Sahara, irrigation is practised by means of trenches, 
where no crops are grown under the palms. Those are 
excavated alongside of the trees and occasionally filled with 
water. Whore barley or alfalfa is grown, the land is divided 
up into small beds, from 10 to 00 (Vet in diameter, which are 
surrounded by a raised rim. The bed ean then be flooded. On 
account of tho alkalinity of tho soil, it is found especially 
necessary to provide a good drainage system. 

Mr. Fairchild gives the following account of the method of 
irrigation practised at Dassorah : 

‘ The method of planting is determined by the irrigation 
ditches, which are largo (often feet by 8 feet) and out the 
ground up into small rectangular peninsulas, 10 to 15 feet by 
20 to #10 feet in size. On each peninsula two, or sometimes 
three, palms are sot. Often the peninsulas are much larger 
and hold from four to five or oven as high as ten palms. The 
size of these peninsulas depends somewhat on tho permeability 
of the soil and the height to which the irrigation water rises in 
the ditches. On an average 100 palms are planted ton “ djerib, 1 ' 
which unit of measure is a trifle less than an acre. 

*In order to prevent the waters receding too quickly 
from tho canals when the tide 1 falls, dams of mud are built, and 
pipes, or the hollow trunks of palms, are run through thorn, 
which permit the water forced into the canals by the rising 
tide to flow away slowly. The length ot time during which 
tho canals are filled with water is more or less under the 
control of the proprietor, and as the supply is practically 
unlimited, no tax of any kind is paid, nor is any regulation 
necessary regarding its use. 

‘ In short, the Bassorah date grower has only to see that 
his ditches arc kept in order, which is an easy matter where 
the soil is as pure adobe as the clay of a brick-yard, and the 
backwater of the river will fill and empty them twice every 
twenty-four hours. Tho conditions of this form of irrigation, 
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which might be called a tidal one, are quite ideal and so L'ar as 
known are found on such a scale nowheie else in the woild/ 

POLLINATION OF THE I> VTK PALM. 

Male and female plants aie produced in about equal 
numbers. As Iras been stated, date palms arc* pollinated in the 
wild state by wind, but wheie the trees aie pollinated 
artificially, only one male tiee is icqniicd foi c\er> 100 lenmle. 

*Tho male (lower elustei o( the date consists ol a stalk 
bearing a considerable number of slant twigs to which tin 1 
flowers are attached, the whole contained in a sheath, at Hist 
entirely closed, but which finally inptuics, disclosing the 
floweis. The Arabs cut the male flower elustei s fiom the trees 
shoitly belore the flowers have fully opened. The separate 
tw r igs to which are attached the male flowers aie from 1 to 0 
inches long, and bear probably from twenty to fifty male 
(lowers, each containing six anthers full of pollen. One of 
such twigs suffices to pollinate a whole female (lower cluster, 
and to bring about the development of a bunch ol* dates. 

‘The female flowers, like the male, aieboine inside of 
sheaths which are at first entirely closed. Finally the sheath 
is split open by the growth of the flowers within, and at this 
stage pollination is accomplished. The two tips of the ciuckcd- 
open sheath are separated, and the cluster of female (lowers 
pulled out. A twig of male (lowers is then inserted into the 
cluster of female (lowers and tied in place by a bit of palm 
leaf or with a stiing. This completes the operation of 
pollination. 

‘The fruit cluster soon begins to grow rapidly, and in 
a few weeks the piece of palm (ibre or thread with winch the 
male flowers aie held in place, is broken by the pressure of the 
growing fruit cluster/ 


YIELD, KT< . 

The ago at which date 4 palms commence to bear depends 
very much upon the climate, tho fertility of the soil, and the 
water supply. In Arizona, United States, it is stated by 
Swingle, trees have been known to bear within four years of 
the planting of the seed, It is, however, usually considered 
that trees do not yield paying quantities of fruit till they are 
from six: to eight yours old. 

In regard to the bearing of tho date palm. Swingle writos: 

‘When date cultivation is practised scientifically, practi¬ 
cally no seedlings are grown, but instead orchards aro started 
by planting fairly largo offshoots, which soon strike root, and 
which often boar abundantly four or five years after luing 
transplanted, Ihnvexer, in tho large plantations made in 
Algeria by the French, it is not considered advisable to allow 
tho palms grown from offshoots to bear fruit until six years 
after tlrey are transplanted, and tho trees aro not in full 
bearing until ten or eleven years after they are planted. 

* bulletin No. 5tt, Bureau of Plant I adust i>, Hinted States Department 

o+ Agriculture, PP- 20-7. 
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4 They continue bearing from this ago, if woll caml for, 
until they me 100 yeais or moio old, a good tree pioducing an 
aveiage of fiom 100 11). to 200 lb. of fiuil a year, although some 
tiees lm\e been known to pioducc as much as 100 1I>. oi 000 1b., 
when giown in »i<-h soil and abundantly ii rigntcd.' 


DATK (Un/rUKK IN T1IK UNITKJ) ST AT MS. 

KITorts have been made to establish a <lat<‘ growing 
iudusLiy in \aiious distiiets of the United States, Thoieare 
portions of Nevada, California, and Arizona, where it is thought 
the date palm will tlui\e. In 1808, efforts were made to seeuro 
suckers of the best kinds of dates from Algeria. With these 
was staited a special date garden in conjunction with the 
Aii/ona Agrieultmal Mxpoiimont Station, where a veiy huge 
number of vniielies of dates has been gatheied together, and 
an attempt is being made to establish the culti\at ion of tiie 
date in some of the irrigable areas of the district. 

In concluding his article, in the Yearbook for 11)00, Swingle 
*n> s: 

* It has been shown that Micro is good giound for the hope 
that enough dales to supply our nuukets may ho piodueed 
within our boundaries, thus letaining iu this country neiuly 
hall a million dollars now paid annually foi foreign dates. It 
is o\on possible that a still huger trade may be built up by 
ptoducing the choicer \aiiotios suitable for serving as table 
fruit, such us the “ Deglet Noor, M now so rare on our markets 
and so costly as to preclude its being sold in any large 
quantities. 

4 The date palm has been shown to be adapted to special 
soil conditions occmiing only in a few areas of limited 
extent in the South-west, It requites a long, extremely diy 
and hot summer iu order to mature its fruits pioperly, yet the 
roots demand a constant supply of water. It is unable to 
ondiue scvoie cold in winter, although more hardy than the 
orange trots It N pre-eminently suited for culture in inigatod 
areas in deseit regions, and, fortunately, is able to endure' 
without injury large* quantities of alkali in the soil and in the 
w r ator used for irrigating, conditions often occurring in desert 
legions, ami which prevent the growth of most cultivated 
plants. Thou* are many places in Arizona and California where 1 
the culture of the date can be undertaken with good hope of 
success. Marketable dates of good quality have* already been 
produced in considerable quantities in the Salt River Valley, 
Arizona, and excellent fresh dates ripen ('very year at Winters, 
in northern California. 

‘The Department of Agriculture and the University of 
Arizona have* undertaken in co-operation the establishment 
and maintenance of a special date garden at Tempo, in the 
Salt River Valley, Arizona, and in 1809-1900 about 120 young 
palms, comprising about twenty-seven of the best known 
varieties including the famous 44 J)eglot Noor,” were imported 
by the Department 1'iom the best date regions of the western 



114 


Sahara and sent to this ganlen, where they aie now growing. 
Some three dozen plants of the “ Rhais/* one of the best eaily 
dates for drying, were distributed at the same tiino.in 
California in co-operation with the University of California/ 

Three > cars latei, in Built tin No. 58, Swingle writes: - 

‘The collection of varieties at the Co-operative Date Ganien 
at Tempo is by far the most complete in the wot Id, since it 
comprises the best known varieties from the Algerian Sahaia, 
from Egypt, and from the legions about Bassoiah and Muskat, 
where most of the date 1 - imported into America aie pteduced, 
as well as a huge collection of vaiieties Fiom the Piuigh Ghui 
region in Baluchistan. Togothei with the seedlings that have* 
otiginatod in the valley and the sorts glowing at the 
experiment station fat m at Phoenix, theio are something ovei 
ninety named varieties now on trial m the Salt River Valley. 
It is very probable that some of these will prove to be 
adapted for profitable culture in this valley, even if the Deglet 
Noor can not mature. 

‘ There are sev eral seedling dates that have originated in the 
Salt River Valley in Arizona, which promise to be valuable. 

‘In addition, there are several other seedling vaiieties of 
considerable value which have already fruited in cential 
Aii/ona, some of which may prove adapted to cultmo on 
a large scale. 

* Two of the varieties introduced from Egypt by the 
Department of Agriculture in 1890 have been fruiting for some 
time at Phumix, Arizona. In 1900, one of the sorts the 
Amreeyah, bore over 800 11)., while another, the Scow ah, boro 
over 200II). These dates were packed in ]-ll> boxes, and Piofessor 
A. J. McClatchie writes that they sold readily for 20c. 
a box wholesale and 25c. retail, and theio was a demand in 
the local market for ten times the quantity that could be 
furnished. The Seew r ah, in particuhu, is a very pi utilising 
date for culture in the Salt River Valley, in Professor 
McClatchUVs opinion, as it is fairly eaily and of excellent 
quality. 

‘The choicest date that reaches America and Europe, the 
famous Deglet Noor of the Algerian and Tunisian Sahara, is 
very sweet, of exquisite* flavour, and is adapted to serve as 
a dessert fruit; it sells for more than Smyrna figs, being the 
moat expensive dtied fruit on our markets. The demand for 
these dates during the holidays is nevertheless greater than 
the supply, an<l if they could be sold somewhat cheaper, the 
consumption of this fruit would be enormous. 

‘The Salton Basin or Colorado Desert, in smith-eastern 
California, recently put under irrigation, has a hotter and drier 
summer climate than the Algerian and Tunisian Sahara, where 
the best grades of Deglet Noor dates are grown, and is, indeed, 
better adapted to the culture of this fruit, since not only is the 
climate more favourable but the soils are richer, and the 
irrigation water is of better quality. 

‘The date palm will prove of equal value on tlio more 
alkaline areas of other arid regions in the south-western States 
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where the winters are warm enough to permit it to grow. Most 
regions do not have suflieienl summer heat to mature the 
Deglet Noor date, and other sorts which lipen earlier must be 
planted. 

‘ It is very piobable that the culture ol* the best second-class 
dates, suitable tor employment in confectionery and for 
household uses, will prove a piotitnble industry in the Salt 
H \\er Valley, Arizona, and it is possible that the Ocglet Noor 
vatiety may mature there/ 


DATE CUIiTUKK IN THE WEST INDIES. 

Erom the following notes it will bo seen that attempts 
have been made to grow dates in several of the West India 
Islands. 

In Antigua the results were, at one time at any rate, 
fairly satisfactory, audit is likely that with care and attention 
a small date-growing industry might bo established. 

Wo record also the efforts that have been made in 
Trinidad and Jamaica. While the palms have undoubtedly 
made satisfactory growth, it is as yet too early to form 
a definite opinion as to the prospects of establishing an 
industry. 

Date palms have also boon planted at Grenada and Tobago 
and have made good growth. 

It is understood that rat-bats are voiy destructive to dates 
in these islands and are likely to prove a seiious pest, A 
iungoid pest 1ms also attacked dates in Antigua, Trinidad, 
and Jamaica. An account of this pest will he found on p. lltX. 

ANTU'UA. 

The following extract, from a report dated November L‘2, 
181)5, by Mr. A. G. Tillson, then Curator of the Botanic Station 
at Antigua, which was published in the Kvw Mullet ht, 1890, 
p. 20, gives an interesting account of the progress of an 
experiment in date palm cultivation at Copse Cross Station, 
near English Harbour. It will ho seen that in thiH caso trees 
fruited when only four and a half years old : this is unusually 
early, as it is very rare for fruiting to take place under five 
years: 

‘In March 1891, I received fromKewa ease of selected dates 
including the famous Tafilat variety. 

4 From the seed received I raised about 5,000 plants which 
were offered for sale in the Antigua Standard, Date growing 
being a new and untried industry and long in producing 
a return, the plants were not taken up. 

‘ Plants were put out at the various stations, others sent to 
the Botanic Stations of Dominica, St. Kitt’s-Nevis, and Mont¬ 
serrat, and some, in exchange, to the Grenada Botanic Station. 



* It affords mo much pleasure to report that at Copse Cross 
there are now eighty-six established date tree,-., three of which 
fruited during August of this year, being only four and a half 
years old. 

‘The English Harbour district seems very favourable to 
dale culture. 

‘The following notes from Haldane’s Sub-tropical (lulfiralion 
and Cfitnalva show the value of date cultivations, and the fine* 
growth and early fruiting at Copse Cross are an index of what 
may be expected under loeal conditions * - 

‘ “ The yield of a tree* in full bearing is from 100 11). to 200 II), 
per annum, but as much as 100 lb. have been got from a single 
tree. 

‘ “The tree generally produces eight to ten hunches of fruit, 
and the produce of a hectare (2i acres) of land under this 
cultivation is about 11,100 lb. of dates. 

•“The value of dates in England is Tafilat, 70s*, to 81#. 
per ewt.; Egyptian, 28#. to ‘15,s.; Bussore, 18#. to 21#. The trees 
live' to a great age and produce fruit till 200 years old.” ’ 

Reporting to the Imperial Commissioner of Agriculture 
on a visit to tins plantation in August 1002, Mr. \V. N. Sands, 
at that time Curator of the Botauic Station, stated that there 
were then only twenty-four trees, the rest having died out or 
been destroyed. 

Owing to neglect the trees were badly attacked by the 
fungus Gmphiolct Phoenicia, and none of the trees were fruiting, 
although the native date was fruiting at the time*. 

The largest plants were then about 12 feet high, the rest 
varying from 0 feet upwards. 

TRINIDAD. 

In his annual report for the year ending March 81, 1008, 
Mr. J. H. Hart, Superintendent of the Itoynl Botanic Cardens, 
Trinidad, makes the following reference to date growing : 

‘Plants of the date palm grown from seed have for many 
years fruited annually in these gardens, but though sweet and 
edible when ripe, the size was too small to be of saleable 
value. 

‘Some four years since, a suggestion was made to import 
stock propagated from suckers from trees known to produce 
high-class fruit, and after considerable delay a sot of forty 
plants has beeu received from Algeria in good condition. The 
majority of these have been planted out and are making good 
progress. Three of the number were sent to the Tobago 
station with the approval of tlio Government. 

* It will, of course, be some years before tlio results of this 
importation can be seen, but from the condition and health 
maintained by the old seedling kinds, it is believed there is 
nothing to hinder the production of good fruit, now that the 
right class of plant has been obtained. That they differ from 
the seedling kinds is evident by the fact that they have been 
raised from suckers arising from the base of the fruiting trees 
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while, except. in a single instance, none of our seedling trees 
have ever produced sucker.-, and tin* tree showing this 
character actually produces the herd fruit of any of its cla^s. 
It is also evident that the Algerian trees will readily lend 
themselves to further propagation, as many of them already 
show signs of giving off a good supply of suckers." 

Again, in his report for the yen* Mr. Hart states: 

‘The consignment of date palms received from Algeria 
has neatly all been planted out in permanent positions, at 
Ht. (lair, St. Ann's, and two or three at the Tobago Station. 

4 A leaf fungus* was found infesting the plants the first 
season after planting, but this seems to be gradually 
disappearing as the plants become established. 

4 As the.se plants have been raised from suckeis taken 
from trees which are known to produce a line class of fruit, 
it is hoped that the importation may successfully accomplish 
the end in view, which is the production of a good-sized dessert 
fruit in tin* West Indies. It has been stated that good fruit 
cannot bo produced on account of the climate not being 
suitable. As a matter of fact., the true d itopalm has regularly 
produced fruit in the lands of the botanical Department for 
many years past, but not of a size to render it of use for the 
table. Hitherto the plants have all been seedlings, and more 
could not be expected of them on account of the liability to 
variation common to this plant. Now, however, that plants 
of a well-known strain have been introduced, there is every 
hope that fruit ot good quality may be successfully grown." 

.JAMAICA. 

An account of the experiments carried on in Jamaica is 
contained in the following extracts from the annual reports of 
the Director: 

‘Seventy-five date palms were received from Algiers in 
November 1 SOD. They were in tubs, pots, and wicker baskets. 
To enable them to recover from the effects of their long journey, 
and to got acclimatized, they were placed in the nursery, 
looked after there, and gradually exposed to the sun and 
hardened. 

‘In February and March 1001, sixty-nine of the plants were 
planted in prepared holes on the lawn between the Director's 
oflico and residence. Tin* plants are placed 80 feet apart in 
rows which are 27 foot asunder. Five of the original plants 
have died. 

• A 4-inch water main runs along the side of the drive, 
parallel with the palms, and connexions have been made with 
this by means of ; |-ineh galvanized pipes with brass cocks, and 
laid to the root of each palm, so that each tree has its own 
supply of water. 

‘Three suckers have been established, so that we have at 
present seventy-three young tree/. (Annual Report of Public 
Garden# and Plantation#, 1900-1.) 

"Hwp. l is, 
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fi The date palms planted out last, year have been manured 
and regularly irrigated when necessary, and, with few excep¬ 
tions, they are making satisfactory grow th.’ (Ibid, 1001-2.) 

‘The date palms from Biskra, in Algeria, are growing in 
a most healthy way, and a few female trees have already 
llowered, but none of the male tiers. They^were badly attacked 
by tin 1 date palm fungus (draphiota Phoenicia), but by constant/ 
spraying with Bordeaux mixtuic, and by cutting a,way infected 
parts, this pest lias been almost exterminated.’ (Ibid, 1002-K.) 

POKTO KICO. 

The following note on the oeeurrenee of the date palm in 
Porto Rico is taken from Cook and Collins’ Economic Plant* of 
Porto Rico : 

fc Tho date palm has been introduced into Porto Rico, and 
while the plants reach a considerable size, particularly on the 
drier southern side of tin 4 island, it is not known that any fruit 
of good quality has been produced. Specimens of a date palm 
were obtained by Sintenis at Puerto Ileal, near Cabo Ho,jo, and 
it is in that region that the tree might be expected to thrive 
best in Porto Rico, and the results of experiments which have 
been made would be of interest. 

‘Although thodato palm grows with apparent vigour in 
Porto Rico, it is not likely that it will ripen fruit of marketable 
quality, as the climate is too cool and too moist. The date 
reached perfection only in desert regions, and while it can stand 
slight frosts, it must have exceedingly hot weather during 
the ripening season. That the tree will (loutish is no indica¬ 
tion that it will produce good fruit. In the Canary Islands 
an indigenous species of date palm is extensively grown 
for the sake of the leaves which are made 1 into baskets and 
serve other useful domestic 4 purposes, but the fruit is neatly 
worthless, and genuine date palms which have 1 been introduced 
do not succeed." 


FUNGOID DIHKAHK OK TIIK DATK PALM. 

The only fungoid disease reported as attacking date palms 
in tlu 1 West Indies is recorded from Antigua, Jamaica, and 
Trinidad. The follow ing is extracted from a letter by Mr. J. II. 
ITart, K.L.S., forwarding the specimens from Trinidad : 

‘ I beg to forward you specimens of a disease which has 
attacked the loaves of newly imported date palms, nearly 
every one of which is affected. It appears to bo a fungus 
differing from any previously seen hero. I have on discovery 
of the attack at once treated the plants with Bordeaux mixture.’ 

The specimen was reported on by the Mycologist of the 
Department (Mr. L. Lewton-Brain) as follows : 

‘The fungus attacking the date palm leaves forwarded by 
Mr. Hart appears to be draphiota phoenicin , Poit., a fungu* of 
doubtful affinities, but probably allied to the ITstilagincac or 
Smuts. The damage done by the fungus is quite a localized 
one, as the mycelium does not extend far beyond the pustules. 
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Repeated spraying of the young leaves with Bordeaux mixture 
would probably save them from infection. If it be possible to 
cut off all diseased loaves and burn them, without weakening 
the trees too much, I should recommend that this bo done/ 

Inter, Mr. Hart reported Unit the Bordeaux mixture was 
apparently beneficial. The attack on the date palms had not 
increased. 

Specimens of the diseased loaves from Antigua and Trini¬ 
dad were forwarded for identification to the Director, Royal 
Botanic Gardens, Kow, and identified by Mr. G. Masseo, F.L.8., 
as Graph iola Phoenicia , Poit. 

A similar disease has since been noticed on ornamental 
palms in Barbados and also on some growing in the Botanic 
Station, Grenada. 

The following description of the fungus is taken from 
Tubeuf and Smith’s k Diseases of Plants’ (p. 825): -- 

Graphiola Phoenicia , Poit. This fungus is a para Hite 
on leaves of palms, e.g., Phoenhv dactyl if era and Chameropa 
hum ilia, in the open in Italy and other Mediterranean 
countries, in hot-houses elsewhere. The sporoearps make 
their appearance as little black protuberances ou botli sides 
of the leaf. The mycelium forms a close liyphal tissue, which 
encloses and kills parenchymatous cells, displaces the bundles 
of scleronehyma and ruptures epidermis and bypoderm. 
Deformation is, however, localized to these spots.’ 

The following is translated from Frank's Die Pilzpara - 
aitaren Kmnkheiten dor PJlanwn (Breslau, 1896, p. 127) 

Graphiola Phoenicia occurs on the leaves of the date palm 
both in its natural habitat and in our houses. The fruit-bodies 
appear as scattered, hard, dark swellings, about P5mm. across, 
and which are sometimes surrounded by a clearer border 
showing the part of the leaf-tissue containing the mycelium 
of the fungus. K. Fischer (Iiotanixchc %eitung> 1883) has sown 
spores of the fungus on date palm leaves and has thus made 
successful infections. Other species of this genus occur on 
other palms. 
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THE SISAL HEMP INDUSTRY. 

In the following pages will be fount! infoiiuation, collected 
from various sources, relating to the cultivation of the sisal 
hemp plant (At/nw rif/ida, var. viwtlana) and the preparation of 
its fibre. 

The cultivation of this plant forms an important industiy 
in the Bahamas and, to a less extent, in the Tin ks and Caicos 
Mauds. Attempts have also, from time to time, been made to 
establish the industry in other West India Islands, notably in 
Jamaica and Tiinidad. 

In Jamaica, through the interest taken in the matter by 
Sir Henry Blake, then Governor of the inland, land adjoining 
Hope Gardens was planted with sisal. The plantation contained 
over 20,000 plants and the Botanical Department was enabled 
to supply a large number of suckers to planters. The Bulletin 
of flu Botanical Department for October 1801 contains the 
following reference to the expeiiment: 

* In order to encourage the planting of sisal in Jamaica, the 
Government lias imported lately from Florida 25,000 plants of 
the same variety as growh in the Bahamas. This is in addition 
to over 51,000 already supplied to planters, and to over 20,000 
planted in the Hope Gardens. ... It is thus possible for any 
one to obtain a few r plants for experiment at a very small 
expense, or in largo quantities for laying the foundation of 
future fibre farms/ 

The cultivation of sisal in Jamaica has, however, since been 
abandoned. 

As will be seen from the report from Messrs. Ide and 
Christie, given below, excellent fibre is produced in the Caicos 
Islands. 

The sisal industry in the Turks and Caicos Mauds dates 
from about the year 1880. The Kew Bulletin for 1890 (pp. 273-8) 
contains an account of the fltst efforts made to establish the 
industry. 

In 1889, attention was diawn by Captain Jackson, then 
Commissioner of the islands, to the existence of the true sisal 
plant Tn a report on a tour of inspection through the islands 
in August 1890, Captain Jackson stated that on Fast Caicos 200 
acres of land had already been denied for the cultivation of 
the plant, and that the only obstacle to the success of the 
company owning the land was the difficulty of obtaining 
sufficient plants. On Grand Caicos over 300 acres had for some 
time been planted in sisal At Kew Settlement, on North 
Caicos, he found about 200 plants growing but choked up 
with bush. These plants were removed and used to start 
a government nursery. On West Caicos preparations weie also 
being made for planting, over 200,000 plants having already 
been obtained. 

The exports, wdiich were valued at only £419 in 1891, 
increased each year; in 1900, although there was an increase in 
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the amount of the exports the value, owing to low prices, was 
loss than in the previous year. The men under cultivation also 
gradually increased, and the industry has become an important 
one for these islands. 

In the following remarks, in the Annual Ht'porl foi 1001, 
the Commissioner gi\es a brief history of the sisal industry in 
the Turks and Caicos Islands • - 

k It is only within the last twelve years that Jibro growing 
has been attempted. The first exportation of fibre was made 
in 1800, when £40 worth was shipped. Five years later, in 1805, 
95,788 11). of fibre, valued at £020, were shipped. Last year 
401,183 11). were exported, valued at £0,551. 

k It is in the Caieos Islands that the two fibre plantations 
are situated and working satisfactorily—one at East Caieos and 
the other at West Caieos. They have about 2,200 and 1,800 
acres of land under cultivation respectively, and are each 
extending their areas of cultivation. On the East Caieos there 
are four, and on the West Caieos plantation two, fibre-cleaning 
machines worked by either steam or oil. Each machine is 
capable of turning out 1,000 lb. of fibre a day. 

‘There are several thousand acres of vacant land in the 
Caieos Islands suitable for fibre growing, which, if properly 
planted out, would give, in from tluoe to live years- should the 
present price of fibre, 5d. to 5 ]d. per lb., be maintained a fair 
return for money invested.’ 

In his report for 1902 the Commissioner stated that the 
prices obtained during the year had been steady and profitable. 
Of the exports for that year 58 per cent, went to the United 
States, 32 per cent, to the United Kingdom, and the remainder 
to Canada. 

The following table gives the value of the exports since 
1891: 


Year. 

Export 

in 

Value. 

Yeni. 

Export 

in 

Value. 

1S01 

pounds. 

£ no 

1800 

pounds. 

£ 7,193 

1803 

95,788 

020 

1000 

' 310,482 

5,080 

1800 

• • 

1,017 

1001 

101,183 . 

0,551 

1807 

. . 

2,530 

1002 

108,331 

7,100 

| 1808 

•• 

2,001 

•• 
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hi forwarding a sample to the Imperial Commissioner of 
Agriculture, his Honour tbo Commissioner of the Turks and 
Caicos Islands writes, under (late March 22, 1901: « 
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‘The sample I send you is from a plantation of about 2,000 
acres owned by an American firm. From the two fibre planta¬ 
tions in the Caicos wo exported last year 4151,870 11)., valued at 
£<5,488/ 

This sample was a remarkably good one, the libro being 
bright and strong. Messrs, hie and Christie’s report was as 
follows- 

4 Your favour of the 5th. instant, with sample of sisal hemp 
from the Caicos Islands, safely to hand. The latter shows lirat- 
class material, better than any of the Mexican and as good as 
the best from the Bahamas. Valuo, £33 per ton, but less to 
sell quantity. For the past few years we have seen small lots 
on this market. Manila hemp being on the downward move, 
all hard hemp-, are likely to fall in value.’ 

The following extracts on the present position of sisal 
cultivation in the Bahamas are taken from the recently issued 
(tenoral Descriptive Report on the Bahamas Islands , in which 
is included the annual report for 1002 : — 

4 So much has been written in regard to the 44 sisal ” plant 
that I need only say its cultivation Ls extending, and undoubt¬ 
edly it grows well, established in places where the roots have 
room to spread. 1 see no reason why the extraction of the 
fibre should not be a profitable industry in these islands. 
Even takiug into consideration adjacent competition and 
natural fluctuation of the market, the plant needs no special 
culture and is practically free from insect pests, drought does 
not affect it, and, on the other hand, it is impervious to the 
torrential rain which generally occurs during the summer 
months. The leaves can be readily cleaned by hand, and there 
are good machines which do the work in a more expeditious 
manner. The type generally used here is the 44 Todd ” machine, 
which, I understand, is as good as any in the market.’ 

4 Tt is gratifying to be able to report that the Sisal Fibre 
Company of Little Abaco continues its work with every 
prospect of success. The company has about 5,000 acre's uudor 
cultivation and 145 tons of fibre wore shipped at an estimated 
value of £4,350. Additional machinery has been placed upon 
the estate, and it is expected that during the' next year the 
output will approximate £15,000 in value.’ 

‘Soil culture is not easy, but, where it is systematically 
attempted, well repays effort. There is, undoubtedly, a more 
cheering look-out for the sisal industry, and those plantations 
which are worked on proper lines are yielding good results. 
This cultivation is extending and bids fair to be a perma¬ 
nent and promising one for these islands. There is, perhaps, 
no other economic plant which is so well suited to the peculiar 
conditions existing here as the agave which produces the 
so-called “sisal” fibre, audit is now understood that while it 
will grow and thrive under conditions of neglect that would be 
fatal to almost any other plant, it requires rational treatment, 
and wijl not survive being embedded in solid rock through 
which the roots cannot penetrate, as was formerly thought 
possible. The failures that have arisen in the past have mainly 



<*(>me from an impel feci understanding of vegetative pi occurs, 
and disiegard of oidinarv rules of husbandry. Much of the 
“ sisal" that ligs b“cn planted in this? island is still choked up 
with weeds and undergrowth, and it is only tluv-e who pay 
some attention to cultivation that make a financial success 
of the vcntiue.’ 

Theie appeals to he a faitly satisfactory outlook for sisal 
cultivation if taken up in these islands. Theie aie undoubtedly 
lands in different parts of the West Indies, unsuitable on 
account of their dry and locky natuic for the cultivation of 
other ciops, that might well be utilized for the growing of this 
fibre. Theie should be little difficulty in establishing, at any 
rate, a small industiy in this commodity: the cultivation is 
a simple matter, and the machines for extracting the fibre, as 
for example, that known as Todd’s, lefcrred to on p. 102, 
appeal to be quite uelinhle. 

This is not an industry which will permit of the investment 
of enormous eipital. A suitable estate would be one of about 
MO acres. The establishment of the cultivation up to the end 
of the thiid year would cost something like £5 per acre. For 
buildings and machinery, including an oil engine aud a Todd’s 
machine, about £1,500 would be required. 

The principal maiket for this fibre is in tho United States 
of America, the impoits into that country, during the year 1008, 
amounting to 87,025 tons, valued at $18,280,f 14. This amount 
is over 2,000 tons less than was imported in tho previous yeai, 
hut the total v alue was greater by $1,828,281. The price during 
the past ten >ears has varied from 2/e. to 10c. per 11). 

The amount and value of tho imports of si-.al into the 
United States dining tho last thirteen years art* published in 
the issues of the Yearbook of llu Department of Agriculture for 
1805 1008. From these figures the annual average value per 
tou has been calculated, and is shown in the following table: — 
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A cojnplote account of the bisal industry in tho Bahamas 
prepared by Sir (then Dr.) Daniel Morris, was published as 



Olio oL‘ tho Colonial Report* SWriiH (Miscellaneous, no. lSO(i), 
w hit'll wo reproduce 1km e in (d'f( nso : 

Tiik Sisal Pi *\ st . 

Sisal libie derived its commercial mi mo from llio Poit ol 
Sisal, from which it was 01 finally shipped. Sinoo (lie 
completion of lho railway to Merida, lho lihro is now whol)> 
'•hipped from Progiesso. In Yucatan tho plant, is called 
Jlcuoqiien. There are tw r o sorK white and green. Ihncqani 
bianco is the plant known by the aboriginal name of Saeqni. 
It has a w hit Mi bloom on the leaves, giving them a glaucous 
colour. It has teeth on the edge of the leaves, and is 
botanic-ally Agave riguta, var. clonyafa. This is the chief 
plant cultivated in Yucatan, llencqucn rerth* is the aboiiginal 
Yaxqui. This has no teeth on the sides of the loaves. 
The colour is a blight giocn, and is botanically Agave v'w'hUu 
var, niMtlana . This is the sisal plant of the Bahamas In this 
paper we shall refer to it briefly as Agave nimlana. It is 
uni'veisally regarded as yielding the best quality of fibre of 
any know r u agave. 

This agave, now ‘•o closely associated with tho fortunes of 
the Bahamas, has had an interesting history in another part of 
the world. For a knowledge of its culture and uses, Dr. Schott 
tells us, Yucatan is indebted to the Maya Indians the direct 
descendants of those remnants of the Toilers who, after tlu k 
fall of their empire in the valley of Mexico, emigrated to 
Central America and Yucatan. Some of these Indians, still 
speaking the Maya language, are found within the bordeis of 
British Hondmas. They are most skilful in extracting fibres 
from all kinds of native plants. 

As regards the botanical name, w e aie told by Dr. Kngelinann 
that:M^nc smilana was given by I)r. Perrino to the plant 
known to the natives of Yucatan as Yaxqui, the most 
valuable of the (Hire-producing agaves which w f as introduced 
by him into Southern Florida in 18iW dining his efforts to 
acclimatize <ommcrcially valuable tropical plants in that por¬ 
tion of tho United Stated He did not live to see the success 
of liis efforts, hut tho Yucatan agave is now fully naturalized 
in Florida, at Key West and the adjacent coast. It is abundant 
also in tho Bahamas, but whether derived from Florida or 
directly bi ought to tho Bahamas by other means, it is now 
impossible to say. Mr. C. K. Nesbitt, a former Colonial 
Secretary, introduced tibro plants direct to the Bahamas iu 
181."); tlic-e may lmvo been Agave nimlana. On the other 
hand, I recently found anew species of green aloe (Rnirraea) 
growing in the neighbourhood of Nassau that yields fibre, and 
it is not impossible that Mr. Nesbitt’s plants were these. The 
point in not, however, of practical importance at the present 
time, but Mr. Nesbitt deserves credit as being one of the curliest 
persons, if not the earliest person, who took a deep interest in 
the efforts to start fibre cultivation iu tho Bahamas It is in 
favour of the theory that the sisal plants came from Florida, aH in 
the nearest island*, biieli as Abaeo, the plants are most abundant, 
and this fact lias led to their becoming tlio head quarters of the 



industry. Tho migration of such heat-loving plants would 
naturally bo southwards, in the direction of the greatest warmth. 
Tlioir migration northward lias been shown to bo very limited. 
If tho dispersion begun From New Providonc % the northern 
islands should have possessed Fewer instead of t he larger number 
of plants. 

Agttve ximUu\ti n in common with other plants belonging 
to the same Family, possesses special provisions For spread¬ 
ing itself over a wide area, These provisions are either vegeta¬ 
tive or seminal. The vegetative reproduction is of two 
kinds. There are llrst of all underground suckers thrown olT 
from tho stem, which grow up around it. Until they are large 
enough to shift for themselves, these draw their nutriment from 
the parent plant. Suckers appear about the second or third 
year after planting ; they continue to be thrown olT for a year 
or two, and then cease altogether. Tho period when they 
actually cease is probably determined by the approach of the 
‘ poling 1 stage, when tho plant is about to come into llower. 
This is tho supreme effort in the life of many plants of the 
agave tribe, and with it they complete their life-history. The 
[lowering panicle or ’pole 1 is a huge inflorescence, sent up from 
tho heart of the plant. It is 15 to 20 Feet high, and sometimes 
higher. Tho base is about 4 inches in diameter, and it gradually 
tapers upwards into a fine, slender rod ; tlie brandies are carried 
in the upper part only; they come out almost at right angles. 
The height of the panicle is usually about twelve to fourteen 
times its width, and tho largest branches aie near tho middle. 
The branches carry numerous greenish-yellow Howers, giving tho 
whole a candelabral character. In Agave nimlami the flowers 
are seldom followed by seed pods; exceptionally, one or two 
may be produced. When the (lowers have fallen, the polo does 
not immediately die away; cm the contrary, ud the ends of the 
branches, in the axils near the (lower scar, there are produced 
numerous small bulbils, which eventually develop into plantlets 
of considerable size. These are locally called * polo plants. 1 
We have thus seen that tho sisal plant is capable of being easily 
propagated cither by means of root suckers or pole plants. Of 
the relative merits, from the cultural point of view, of these 
two methods of propagation I will speak later. 

Distribution ok Sisal Plants. 

Agave ximlana had its original home, as already stated, in 
Mexico. On account of its value as a iibro plant it has now been 
widely distributed in tropical and sub-tropical countries. It 
was introduced, as wo know, to Florida and the Hahamas and 
is found also in considerable quantity in tho Ttuks and Caicos 
Islands, where there are several plantations already established 
and apparently in a thriving condition. The plant is present 
in Jamaica in considerable quantity. It was introduced there 
from the Turks Islands during the last seven or eight years. 
No regular plantations have been established, although experi¬ 
mental areas under 100 acres exist in some parts of the island. 
In 1884 I strongly recommended sisal cultivation to the people 
of Jamaica, and showed that at the prices then existing the net 
yearly returns would have been at least £o per acre. If it had 



boon possible to ship dine fiom Jamaica <lui mg tlu* peiiod ol 
high pi ices in ISSN the net l'otuin would ha\o boon as lii^li as 
4:20 per aero. Although tho opportunity was missed, it is 
a fortunate oiioumstanoo that Jamaica, at the* piesont time, has 
many other industries, of a .successful and piospeious oharaotoi. 

In Hritish Uoiiduia-, as might bo e\pec ted from its 
contiguit\ lo\ matan, there exist numeious plants of henequon, 
both of tho white and gieen varieties. It was line that I liist 
saw sisal plants dming my exploiation in 1882. Small aieas 
have boon planted in the northern pails of the colon,\ in the 
neighboiu hood of Corosal. Samples of libio fiom Ihitish 
Hoiuliuas, ie<ci\cd m I St) 1, were reported by Messrs. Ido and 
Christie to bo of ‘ good stylo, quite of the sisul hemp diameter, 
and readily saleable in the London maiket.' Tiinidad imported 
about 12,000 small plants hom Florida in 1891. They were 
grown in nur-ciies and afteiwanL distiibuted to Tobago and 
various distiicts in the island. No attempt has been made* to 
stait a libio iudustiy. A small sample ol fibre cleaned at the 
botanic (hudcn was ol excellent quality, so that both the 
soil and climate have been piovecl lobe fauminblo to the 
production of commercial libie. In the Windward Islands, 
dining 1800-01, about 2 acres were established at the (Grenada 
botanic Station ; a -annll aiea at the St. Vincent Station ; and 
about 5,000 plants were introduced to S(. Lucia. In the 
Leeward Islands plants exist at Antigua and St. Kitt’s. A faiily 
large plantation of Afjave ttimhuut and Fiurmca f/tyantva, 
btuited in the lirst inst nice by the (Jovcriimcnt, for relief 
purposes, exists at Anguilla. The plants aie now old enough 
to yield libt e. 

The high priced sisal hemp in 1800 attracted the attention 
of people in most liopieal and sub-1 topical countiies to the 
possibilities of embaiking in its cultixation. Plants weie 
mtioiluecd in large quantities to the Cape, Natal, the tropical 
parts of Australia, Fiji, and various districts in India. In fact, 
it is ha idly possible now to llnd any eountt ( \ in which they 
are not present in more or less quantities, The> me present 
in one or two localities in West Afiiea, and are amongst the 
more common agaves in gardens in the Hiviera, where they 
llower freely. At La M 01 tola, Mr. Hanbury has sew oral plants: 
one (loweied with him in 1801. 

Next to Yucatan itself it is piobable that no pail of the 
world is so favomably situated for carrying on a sisal industry 
as the Halmma Islands. It may therefore be accepted that, 
taking into account the comparatively limited demand that 
exists for the fibre and tho fluctuations to which it is specially 
liable, the position taken up by the Bahamas will not be 
seriously contested by any othei country. 

hi discussing the possible establishment of sisal plantations 
in Florida, Sir Ambrose Shea stated: ‘The cultivation in 
Florida'has been proposed, but this is not seriously considered 
by us. The plant is inferior, wages much more than double 
what is paid here, and there is a well-known liability to frost 
which is ftytal to fibre growth. As far as tho best-informed 
judgement can at present ho a guide, wo have no grounds for 



apprehension tlmt our position can be seriously disturbed, or 
that in any conceivable conditions in the futuio the libre 
cultivation in this colony will be placed below the limits of 
profitable adventure.' 

Son,. 

The sisal plant does not require a rich M>il. The fibre 
districts of Yucatan have generally a rocky broken surface 
composed of a layer of soil about 18 inches thick, underlaid 
with a soft limestone rock. Tin* general conditions are dry 
and arid. The rainfall is small, falling usually within 
tw r o or three months. For the rest of the year there is 
little or no rain, and the heat is intense. The sisal 
plants can withstand this heat provided there is some 
soil: but, on the other hand, it is important to point out that 
the impression, which unfortunately has become general in the 
Bahamas, that sisal plants will thiive on the poorest soils or 
practically on no soil at all, is a misleading one. This impres¬ 
sion 1ms led to some lands being cleared and planted with sisal 
that are likely to prove utterly useless lor fibre growing. It 
would be well to bear this in mind both in extending the 
present plantations and in selecting sites for new plantations. 
What arc called * mixed lands' and ‘coppiced lands’ of an 
undulating character appear to bo voiy suitable for the 
purpose; whereas ‘pine lands' of the typical sort, with but 
a thiu Him of soil overlying an almost impenetrable pavement 
of limestone rock should be carefully avoided. Again, in the 
Bahamas there are many depressions inland where there is 
water lying a foot or two below the surface*. This is fro:h 
water, lmt is sometimes influenced by the rise and fall of tho 
tides. In such localities it would bo decidedly unwise to plant 
sisal. The plants are most sensitive* to moisture at the roots. 
They either die outright, or linger on in an unhealthy 
condition, making little or no growth. 

Mr. James M. Kao, in n report published at Nassau in 1801, 
was very emphatic on the importance of planting sisal in 
suitable soil. He pointed nut the improbablity of the plants 
‘thriving in dry, arid sand, or on rocky land, devoid of soil.’ 
Subsequent experience has confirmed this. The* same writer 
also draws attention to tho healthy appearance of plants on 
hilly slopes fully exposed to the sun and air. This in part is 
no doubt duo to tho exec*)lent drainage of such situations. 
Rocky laud is by no moans to bo avoided provided it is ‘loose 
broken rock,’ and not an impervious pavement. In the 
former then* are numoious interstices and small pot holes 
containing soil in which the roots find abundant food. There 
is no lack of suitable* soil in the Bahamas. In fact from my 
own observation, I am able to state that there are extensive 
areas where tho plants already established art* most luxuriant. 
It is only necessary to look first at the plants then at the soil, 
to arrive at the true value of almost any situation for sisal 
hemp plantation. 

Mr. Preston, writing of sisal in Yucatan, stated : * Although 
not apparently subjected to disease, and capable of resisting 
a drought of eleven months in twelve, the plant is not 
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altogether free from the effects of sudden changes of heat anil 
cold, and is liable to bo damaged by Hoods of rain immediately 
aiVr a long drought, when accompanied by sudden fall of 
temperature. This happened in Yucatan in 1888, when, after 
a severe drought, the rains came on suddenly, with hail and 
a heavy wind from Ihe north-west, with a fail of temperature 
from 89 J to 57 , and within one night about 90 per cent, of 
the plants were damaged or blasted on the ends of the leaves, 
about an average of three loaves to the plant being affected, 
causing a loss of 3 per cent, of leaf. A similar change after 
a protracted drought, happened in this colony in March last, 
when a few of our farms wore affected.’ Such a visitation 
happens but once in many years. Apait from this, there is no 
serious injury likely to arise to the plants. The hurricanes 
of the West Indies do not affect them on land beyond the 
reach of flood and sea-spray. 

Cultivation. 

The selection of the laud, based on the character of 
the soil, elevation, and aspect, having been determined, the 
next point is clearing it ready for planting. Where the growth 
is * coppice,' or low bush, there is not much labour involved. 
Where it is pine land there is heavier cutting. Both cutting 
and lopping are better done in the dry season. The subsequent 
burning should be as light as possible. In the Bahamas the 
loss burning the better. Where the soil is thin it is most 
injurious to pass a big fire over it. Where practicable the 
dried timber, after felling, might be arranged in rows and 
heaps and burnt there only. This would save the soil in other 
places. Where there is a demand for charcoal, some of the 
hard wood might be utilized in this manner. 

Nurseries. -In all cases I would strongly recommend the 
establishment of nurseries in a central position, where Mucker* 
might be grown until they are about 10 to 20 inches high. For 
i canons given later, l would select suckers in preference to pole 
plants. Suckers, when so grown, can be kept under observa¬ 
tion, and selected for planting according to their strength and 
vigour. It also saves much expense in weeding the fields, if 
there are no young plants to rare for. When plants are lifted 
from the nurseries it is usual to trim the roots and remove some 
of the lower leaves before they are planted out. In the ease of 
established plantations this plau is to be recommended. It tends 
to lessen the subsequent production of suckers, and thus gives 
the plant greater vigour. When the roots are not trimmed the 
plant is said to produce an abundance of suckers, and is 
probably thereby weakened. In any case it will produce 
a sufficient numbor for renewing the plantations. Any further 
production means loss of leaf-growth. 

Planting.—It is an advantage to put out the plants in rows 
exactly the same distance apart. This facilitates the work 
and allows for subsequent planting between the rows. The 
distance between the plants in each row may vary according 
to the character of the land. In very rocky laud advantage 
must be taken of the small ‘ pot holes.’ It is useless to plant 



elsewhere. Lanes foi cm ting purposes and iail\\ays mo left 
between every fouith, sixth o» eighth row, avoiding to the 
nature of the ground. The number of plants to the aciowill 
vary from fiOO to 800. The lendeney is to plant closer than 
formally. As long as this does not intei fere with the giowth 
of the plants and afToids room for cutting, close planting is 
not necessmily injiuious. On some plantations 1,000 plants 
are found to the acre. This is possibly too close on good hind, 
and may result in the production of short leaves, which is to bo 
avoided. 

Cutting the Lea res It large healthy suckers, from l(i to 
20 inches high, are planted, those should yield leaves fit for 
cutting in about three to four year-.. The proper time foi 
cutting depends on the soil and the vigour of the plants. Daring 
the first season of yield only a few of the largest loaves should 
be removed. Subsequently ten to fifteen leaves may be cut from 
each plant. This may be continued from once to tin ice n year 
according to the age and character of the plant hi. Over- 
eutting is a serious mistake. The fibre is immature and 
consequently of low commercial value. The practice also brings 
on prematme poling, and thus injuics both the reputation and 
the permanency of the plantation. The leaves may be cut by 
contract and tied into bundles of fifty at a cost of about Ik. <W. 
per 1,000. They may be conveyed to the cleaning shed on mule 
back, in carts, or by light lailways, A mule will carry 200 
leaves; on a railway he can draw a wagon with 3,000 leaves. 
In Yucatan, and also in the .Bahamas, portable railways have 
been laid. The*o aro of 50-contimetro gauge, rails 10 1!>. to the 
foot. Tho material for the most part is the French Dccauvillc 
system. Tho Belgians also, according to Mr. Pierce, tho Vice- 
Consul at Merida, supply large quantities of this portable 
railway, rails and sleepers combined, costing about $1*12J per 
metre. 


Poling of Sisal Plants, 

A question arose in 1803 as to the early ‘poling’ of sisal 
plants in the Bahamas. It was feared that if they began to pole 
at live to seven years tlieie was little time in which to obtain 
a succession of loaves to carry on the industry. The details 
of the investigation made at that time aro fully given in the 
Kew Bulletin , 1893, pp. 313-0. Those specially interested in 
this aspect of the quest ion cannot do better than refer 
to the Kew Bulletin. Tho aid of ICew wan sought in reference 
to the nppioximate time the sisal plant would last in 
the loaf state. In other words: How long would the 
plant bo available to the planter for production of fibre? 
The matter w r as one of great interest to the Bahamas people, 
for on it depended tho success of their plantations. The 
result of the inquiry was so far satisfactory that with 
care and judgement on the part of those directly in 
charge of the plantation®, it was believed that no greater 
causa of anxiety need be felt in the Bahamas than 
had been felt during tho last thirty years in Yucatan, for 
plants that had poled might easily bo replaced from time to 
time, by strong healthy ‘supplies’ from nurseries, and the 
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work of tho plantations need nob at any time be interrupted. 
Tho latest information from V non tan was furnished by 
]\Ir. Pierce. IIo stated that ‘hemp plant itions in Yuen tun 
lasted for some fifteen yens' This was not conclusive as 
regards the ago of the indixiduil plants. It moiely showed 
that while some of the original plants poled at one ago and 
some at another, their plaees were so filled up from lime to 
time by new plants that the whole undertaking received no 
serious cheek up to about the fifteenth year. It is believed in 
Vueat m that if the root-suekei* are allowed to remain attached 
for a long peiiod, they tend to exhaust the parent plant and 
accelerate the period of poling. Such suckers diverted the 
strength of the patent plant, anil if allowed to remain too long, 
either of two things must happen- the parent plant would 
pioduco fewer and smaller loaves, or its period of maturity would 
be hastened The piactical outcome of this was the suggestion 
that such suekeisas wore necessary for supplying the plantation 
should be taken, when l irgo enough, into nurseries and all others 
be removed regulirly and tin own away. 

The information from the Dili a mas in regard to the 
plants that had shown a disposition to early poling in 180J5 
was so incomplete that it was impossible to discuss the 
matter fully. The history of the suckers before they were 
put out, and the treatment they afterwards received, were 
not given. All these were important factors to be consid¬ 
ered before a definite opinion could be formed. The result 
of further experience has shown that some plants pole at 
five or seven year*"; others at a later period. It was improb¬ 
able, if properly treated, that they would all pole, over 
a large plantation, at tho same time. If the plantation were' 
carefully watched, and fresh plants put in as soon as the 
older plants reached maturity, there would be little inter¬ 
ference with the work of the plantation. It was further consid¬ 
ered essential that fiesh plants, in large numbers, should be 
grown in nurseries wit 1* the vie T ,v of supplying vacancies 
caused by poling. A1 m> that the pole should bo cut, or bettor, 
notched and bent over, as soon as it appeared, in order that 
all the leaves on the plant should bo ripened before it died. In 
this way the plant would be kept available for yielding IIlire 
for nearly a year later than it otherwise would be. 

Auother point was insisted upon, viz., that while all tho 
mature leaves should be cut when they had attained full 
development, great wire was to be taken that the immature 
loaves were not cut. The regular cutting of the fully matured 
leaves was understood by some to prolong the vegetative life 
of the plant, and retard poling. Theoretically, however, 
there is no ground for such a supposition. On the other 
hand, the cutting of immature leaves would certainly have 
a contrary effect. The plant would be likely to be weakened 
by the process, and tho subsequent leaves borne by it would 
be fewer and smaller. The exact period when the leaves 
were to be cut required careful attention. As a general rule, 
the leaves wore ripening when they wore gradually falling 
from the erect to the horizontal position on the plant. There 
Were also some indications in the change of colour of tin* 
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leaves. It is somewhat of a coincidence that exactly similar 
questions arose in Mauritius, when the hemp industry was 
started there some twenty years ago. The plant, cultivated 
in the island is the green aloe (Furr rant ///r/uu/ra). 11 is similai 

to the sisal hemp in appearance and hahil : it also produces 
bulbils or pole plants after flowering. M. dr Chazal slated 
that the plants generally poled there at the age of seven to 
eight years, hut they could he cut four or live times before 
poling, and theiefore before it was necessary to replace them. 
Another account mentioned that many of the aloes (lowered 
three or four years earlier than others: hence tin* leaves of tin* 
seedlings from the form a* were fit for cutting when the late 
(lowering plants were dying out; so cutting once begun was 
practically continuous. Supplying amongst old plants was done 
in time so that, as the old ones died out, cutting from the 
young ones was ready to begin. Over-cutting in Mauritius 
was held to he injurious to the plants, weakening their growth 
and causing thorn to flower, and die prematurely. In 
Mauritius, also, it was found that, by cutting only the matured 
leaves, the growth of the plant was not weakened. Thus large 
line leaves were obtained, yielding long fibre of the* finest 
quality. 

There is another important factor, apparently overlooked, 
in regard to the poling of sisal plants in the Bahamas. In 
Yucatan the plantations an* established for the most part 
with suckers, not pole plants. The latter are not often 
available, for the pole is removed as soon as it appear**. Owing 
to the heavy demand that existed a few years ago in the 
Bahamas, pole plants wore very largely used. In fact in many 
eases they wore the only plants used. Added to this they were 
mostly small in size, and conveyed in large quantities in the 
holds of schooners, when' they got over-heated and weakened. 
Hueh plants were necessarily predisposed to early maturity. \ am 
also of opinion that pole plants produced as an expiring effort, 
of the parent plant are not always calculated to produce such 
robust plants as suckers. At least they are not likely to be so 
when derived from plants whose leaves are periodically reduced 
when cut for fibre purpose*. It would hi* well to investigate 
the matter experimentally. This might bo done by planting 
suckers and pole plants side by side and watching the results. 
On no other grounds should there exist any marked difference 
between the behaviour of sisal plants in Yucatan and the 
Bahamas. 


KXTttACTINU TIIK FlBRK. 

Jn Yucatan the greater part of the *350,000 bales of sisal 
exported from that country is cleaned by means of a primitive 
machine called a k raspador/ Although of a rude diameter it 
is stated that a peon thoroughly experienced in the work will 
dean at the rate of twenty leaves a minute. There is, however, 
a considerable waste of fibre, and the work is laborious. The 
average* work of one machine per day is said to he 7,000 leaves 
with two men continuously engaged in feeding it. The raspador 
is simply a wheel, like a 4-foot pulley, with a 0-inch face, 
furnished with pieces of brass, an inch square* and 0 inches long, 
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miming across the face a foot apart. This wheel runs in 
«hoa\y wooden ca^o. When woiking it makes about 110 to 
200 revolutions per minute. The leaf is put in through a small 
opening at one end, and is held by a sliong clamp or in the 
hand. In the meantime a heavy block, like a brake of a rail¬ 
way carnage, wot Led by the foot, is In ought to beat on 
the part of the leaf hanging down, pressing it against the 
revolving wheel. In a few seconds the pulp is bcitcn out and 
thrown into a pit underneath the wheel. The cleaned fibre is 
drawn out and held in the hand. After this the leaf is 
reversed, and the othei end (-leaned in exactly the wuno manner. 
It will bo noticed that the leaf has to he firmly held by the 
opeiator while it is being cleaned ; it has further to be pressed 
by the brake against the blades of the revolving wheel, and 
when one half is cleaned, it is necessary to reverse it and 
piesenb the oilier half. In Vucatan where men have been 
trained for the work for several generations, it is possible to 
continue this system. It was considered, however, to ho 
very difficult if not impossible to introduce it elsewhere, 
lienee when the plants in the Bahamas were approaching 
maturity considerable anxiety was felt in regard to the 
means to be adopted for cleaning tin* fibre. All the new 
machines that had been hi then to tried had not proved 
satisfactory, and at one time it was in contemplation to try 
a tieatment by crude pretroleum, suggested by Mr. Nidi son. 
In the beginning of 1891 a machine was brought forward that 
raised expectations that fortunately since that time ha\e been 
fully realized. The Govemoi wrote to the Secretary of State 
in May 1891 to announce that he was in a position to speak 
definitely of a fibre machine that was in successful operation in 
the colony. ‘ Tlio machine in question,' he says, ‘ is manufactured 
by Mr. T. 0. Todd, of Patterson, New Jersey, U.S.A.; I have 
witnessed its performance, and have no doubt it will 
bo universally adopted. It dresses the fibre perfectly, and 
with a minimum amount of waste.’ It was patented by 
Acosta in the United States in 1892. The chief feature of the* 
Todd machine is its automatic character. The leaves are only 
handled once, and are cleaned by two drums or scutching 
wheels working on alternate sides. They are fed in nl one end, 
and the cleaned fibre is delivered at Iho oilier. There is no 
necessity for holding the* leaves at any time. A boy can 
arrange them on the feeding table, and once that is done they 
pass into the machine, and the cleaning proceeds automatically. 
The machine is of considerable size and weight, and h rather 
costly--about £900. There can be no doubt of its superiority 
over the raspador. The Todd machines I saw in regular 
working in the Bahamas were regarded by the planters as fully 
meeting their requirements. The operator seats himself before 
the feed table and lays the leaves closely together without 
overlapping. The points are arranged towards the left hand. 
The leaves pass into the machine sideways, not endways, as in 
the raspador. About one-half of each leaf hangs down loosely 
to the left. The leaf is, first of all, taken up by the feeding 
belts, and by the latter presented to the first scutching wheel, 
which cleans about one-half from the point downwards. By 
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a clover interchange of jointed bolts passing between ilio two 
wheels, the <*leanod portion is securely held while the remainder 
ih eleanod by the second wheel. There is no uncleaned or 
partially-cleaned jxndion left in the middle; the fibre is 
delivered entirely free from pith and perfectly straight. 

The following account of the Todd maehine was published 
in the Nassau (ju(trt1i(ui n June 1), 1801 : 

* We would remark that .Mr. Todd was fortunate in having 
his maehine plaeed on Messrs. Clough and Mencndcz's farm, the 
location and surroundings of which me so favourable for the 
exhibition of its working powers. An English 5-liorse-powcr 
engine was used to work the machine, and upon the loaves, 
ready for (‘loaning, being plaeed in position, they were run 
through in the simplest maimer, coining out at the opposite 
end perfectly clean. The attendance necessary can be 
perfoimod by one woman or boy to feed, and another to 
receive the fibre as it is delivered. It is claimed that from forty 
to sixty leaves per minute can be cleaned which would yiold 
a good percentage of fibre', and if steadily worked at least 
1,50011). could be turned out a day. From all that came under 
our observation during the time wo saw the machine woiking, 
wo conclude that there need nob be any further delay in the 
extraction of fibre on account of the absence of improved 
machinery.' 

In July following, Messrs. Clough aud Mouondoz reported 
as follows 

* At the end of a month’s steady work we are pleased to 
report continued satisfaction with the fibre machine. It does 
its work easily and excellently. It requires comparatively 
little motive power, and two women or boys are sullicient to 
feed in leaves and receive the fibre. It certainly is the best 
fibre-extracting machine wo have seen, and as far as we can 
judge, it in at least equal to any now in use anywhere. We 
believe it will ho used by all hemp growers how*.’ 

The latest published account is from Messrs. J. S. Johnson 
k Co., as follows ; 

‘After twelve month-*’ experience, wo arc* satisfied that 
the machine, properly handled, is capable of producing a ton 
of fibre in a day of ton hours. We have made 700 bales since 
wo started cleaning, and, with all the interference of weather, 
and want of experience and changes, imperfections of belt, etc., 
have averaged over half a ton per day right on for six months. 

I am quite sum that you will soon hear of a ton a day, now 
that the gearing has been improved, by making it cog-wheel 
instead of leather bell. Finally, let me tell you what 1 did in 
October of thiH year. I arrived at my plantation with 
a schooner having on board a Todd machine, an engine, boiler, 
shafting, pulleys, and baling press, with nothing but the naked 
ground before me. 1 arrived on Wednesday afternoon, and on 
the Saturday following I began to clean fibre. It took me only 
two days to put the whole business in opoiation. It is to-day 
working like a charm,' 



It ib evident from those accounts, based on continuous 
working over a lengthened period, that there is no difficulty in 
cleaning the fibre in the Bahamas. Besides the Todd machine, 
there are other machine*, such as the Vdlamore, vor> highly 
recommended, and perhaps not so costly. I was not able to 
sec any of these in actual woiking dining my \isit. 

The power used for the machines is always steam ; walei- 
power is not available, and wind-powei is too uncci tain. An 
outfit to turn out about half to tin eo-qimi tei s of a toil of clean 
fibre per day would consist oJ a steam engine using, preleiably, 
kerosene oil, not coal, a single Todd machine, and a steam 
press. The whole would cost about €1,000. If a second 
machine weie added, the total cost would be <€1,000, and the 
output at least a ton and a half of fibre per day. 

The (lines of agaves, as indeed of all the endogenous plants 
associated with them, aie perfectly white if cleaned without 
fermentation. They are, howtwoi, easily discolouiod, and not 
only so, but are considerably weakened by the decomposition 
of the mucilaginous and saccharine inn tiers associated with 
them in the fresh leaves. Hence it is of the highest importance 
that the fibre should be extracted fiom the leaves immediately 
they aie harvested. In fact, it mn\ be laid down as a cardinal 
maxim, that agave leaves must be cleaned within alow hours of 
their being severed from the parent plant. The usulling fibre, 
if intrinsically of good quality, will then be white and glossy, 
with the individual filaments straight and untangled. When 
agave leaves are allowed to lie exposed to the sun and air after 
being cut, they lose the natural moisture, which is useful in 
cleaning them, and the juices set up a fermentation which, if 
continued long, will seriously affect the quality of the fibre. 
A piacticnl rule for the wot king of a sisal plantation would be 
that the leaves cut in the morning should be cleaned the same 
day, and that the leaves cut in the afternoon should be put in 
hand the first thing the next morning. 

Diivinu and Halinm. 

After passing through the machine the fibre is hung out to 
dry in the sun. Too rapid drying is not desirable, as thereby 
the fibre is not sufficiently bleached. It 1 eta Ins a raw gteenish 
tint which is undesirable. This tint, will, however, disappear 
if the fibre is spread out in shade for a day or two be foie 
baling. The fibre should not be exposed to heavy night dews 
or rain, otherwise it loses its limit o and is rendered unattractive. 
Mixed or badly-cleaned fibre, or that which is stained or dirty, 
should be placed on ono side and used locally. It is not worth 
exporting except as tow. In Yucatan * the bands put on bales 
are made by farm hands, who are paid from 23e. to 30c. daily. 
Each bale requires from 100 feet to 120 feet of rope, weighing 
from 3J lb. to 5 lb. for each bale. According to size and weight 
of each bale, from four bands to six bands are put on each. The 
cost of bands is about 5c. each. The bales me sold including 
the weight of bands, those being usually made of the inferior 
grades of fibres. 1 The bales weigh from 350 lb. to 100 Ib. The 
cubic measurement is from 20 to 22 feet. 
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W’AhTU MATERIALS. 

As regards the pulp and watery juices yielded during the 
process of extracting the fibre, those are apparently of no great 
value. The juice of agaves is evaporated in some countries to 
make a soap for cleansing metal utensils. The pulp contains 
potash. After being well rotted or burnt it would form 
a useful manure for pine-apples or for the agave plants them¬ 
selves. The lino pith thrown out by the machines is very 
inflammable when dry. On that account it should not be 
allowed to accumulate iu and around the sheds. II 
a sufficiently large quantity of clean pith could be collected it 
might be used as a packing material. It is very light, elastic 
and, wlieu thoroughly dried in the sun, is free from smell. 

Yihm). 

In Yucatan the yield of fibre, as a general rule, is 50 lb. 
from every 1,000 leaves, ‘but there me leaves which give up 
100 lb. per 1,000 ; this, however, is exceptional. From the fifth 
to the seventh year the average yield of good plants is 75 lb. 
per 1,000 leaves/ 

With 050 plaids to the acre, each yielding thirty-three leaves 
containing at the raid of 00 lb. of fibre to the 1,000 leaves, we 
would have a total yearly yield of 1,200 lb., or a little over half 
a ton per acre. This is the usual return in Yucatan. In the 
Bahamas with closer planting and more improved machinery 
it is likely to be higher. It is not likcl> in any case to fall 
below half a ton. Tt may be as high as three-quarters of a ton 
per acre. If wo take the lower estimate of half* a ton to the 
acre, costing for production Id. per lb., and realizing the very 
low price of lid. per lb. (the lowest ever known for sisal fibre), 
there would still be left a margin for profit of Id. per lb., or 
£4 10#. per ton. It is ladies ed that the total cost of cutting, 
carting, and cleaning the leaves, of baling the fibre, and 
placing it in the New’ York market need not exceed £1) to 
CIO per ton. in any case the woik of the plantation should 
be strictly regulated U) meet these requirements. Anything 
beyond this should be regarded as excessive and unjustifiable. 

In Yucatan the ‘planter estimates his crop to cost, for 
cultivating, cutting, cleaning, baling, and marketing, 2Je. to 8c. 
perlb. At the price of fibre (in 1801) of 5c. per lb., and taking 
8c. as the cost of production, an acre yielding 1,287 lb. would 
give a net profit of $25*00. As these are Mexican dollars the 
profit in Yucatan is less than that estimated for the Bahamas. 

KKKH'IJT. 

As to the best outlets for Bahamas sisal, there is no doubt 
that the chief market at present is in the United States'of 
America. The ports of New York, Boston, and Philadelphia 
take fully 90 per cent, of the production of Yucatan: the 
United Kingdom takes about 5 poY cent., while the balance is 
divided between Cuba, Germany, Franco, and Spain. The rates 
of freight from the Port of Prog rosso to the United States vary 
from A r., 1 r., to A c. per lb., plus 5 per cent, primage. 

The rates of freight from the Bahamas to the United States 
ports should be lower than from Progrcsso. The actual distance 



lb less -than one-half. At iirst they will probably bo more, but 
as the trade increases it w ill be possible to chai tor solioonei s to 
doliver the fibre at such advantageous xates as will compete 
successfully with any height latos in force at Prog rosso. 
There is an export duty levied on sisal at Progresso at the 
rate ot e. peril). This amounts to about (is per ton. This 
would be additional to the height charged. A ienui|kable 
instance of low heights was quoted m Willett k (hay's 
ciicular of Januaiy last. The chaitor of a ship ol 1,575 tons 
horn the Philippine Islands to the United States was reported, 
for Manila hemp, at $5*50 per ton. This was foi a distanee of 
15,000 miles! 

Fluctuation in Pniercs. 

In 1888 and 1880, owing to the founation ol the National 
Coidago Trust in the United States and the efforts made to 
eontiol the eutiie supply of whito-iopo fibies, the piiee ot sisal 
was extraordinarily high. This wth a puiely artificial state of 
things and had no rcieieueo to the oidinaty lumket value ot 
thefibie. The aveiage piiee in 1887 was £88 per ton. In the 
beginning of 1888 it lose to £80 10*., but towards its close, 
owing to the action of the Coidage Trust, it went up to £15 
per ton. In Januaiy 1880 it reached £50 per ton. This was 
unprecedented : but in Match of that year it went highei still 
and reached a maximum of £50 10*. per ton. At this piiee 
2 bales of Bahamas sisal happened to be sold in the London 
market. The fact was hailed as a proof of the gloat intiinsic 
value of the fibre and attracted attention all over the world. 

This circumstance really did harm to the jirospect* of the 
industry as it stimulated over-pi eduction in Yucatan. The 
2 bales in question weie bought at this fancy price tor 



a special purpose, viz., for making ladios' hats and bonnets. 
The consumption for this is so tri\ial as to be hardly worthy 
of notice. Soon after the Cordage Trust came to grief. 
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causing serious loss, if not ruin, to a largo number of people in 
the States. The large stock of fibre held by it coming suddenly 
on the market, prices fell so rapidly that at the end of 1890 
good fair libre was sold at £27 10*. per ton. In 1801 it was 
further reduced to £2.‘i 10#., in 1800 to £20, in 1801 to £15, until 
in July 1805 it reached the lowest price it had ever reached. 
This was £1# per ton, or a little less than 1 ^d. peril). Since 
that time it has slightly improved. During the current month 
(March 1800) it is quoted in Messrs. Ido & Christie's circular at 
£17 to £17 10#. per ton. The violent fluctuations of sisal during 
the last seventeen years may be gathered from the above 
diagram showing tin 1 average nrice per ton of fair quality sisal 
hemp in the London and Liverpool markets from 1870 to 1805 
(inclusive). I am indebted for the figures for constructing this 
diagram to Messrs. Ide Christie, fibre brokers, 72,*Murk 
Lane, KX\ + 

Summary. 

Tlio sisal industry in tho Bahamas is now in a fair way 
of being established. It has had to pass through several very 
trying experiences, but the ultimate issue is decidedly promis¬ 
ing. Tho efforts to start any new branch of industry are 
laborious, and often costly. The first estimates of expenses 
are usually placed too low, and the returns too high. For 
a year or two things look hopeful ; then there is a period of 
suspense and uncertainty; with a fall in prices a reaction sets 
in, and the cultivation is either relaxed or probably abandoned. 
In time, however, if steadily and intelligently pursued, the 
profits, though smaller than anticipated, are often of 
a substantial character. The Bahamas sisal has successfully 
passed through those stages. Those engaged in it are now 
hopeful of its ultimate success. They foel that, by keeping 
down the expenses to the lowest, they will always have 
a margin for profit, with tho possibility that, on an average of 
years, tho returns will fully reward their labours. Tt is 
estimated that about 100,000 acres of drown land have been 
disposod of for fibre purposes, and possibly there arc 15,000 
acres of private lands also sot apart for tho same purpose. 
Those areas will practically represent tho outside limit of sisal 
cultivation in tins Bahamas. Tho actual area so far planted is 
probably not more than 25,000 acres. Of this about 12,000 
acres arc likely to yield fibre within the next two years. At 
tho end of 1807 tho exports should reach about 0,000 tons. 
Bahamas sisal will, therefore, not come Immediately into serious 
competition with any other white-rope iibro. These facts will 
afford commercial men, both here ami in the States, the means 
of forecasting, with tolerable accuracy, the future of the 
industry. 

The chief points to which attention should now be directed 
are tho uniform production of first-class fibre—that is, fibre of 
good colour, lustre, and strength--to moot the requirements of 
the best markets. If necessary, legislative action should be 

* This diagram has boon brought up to date by tho insertion of figures 
for the years 1806-190S), inclusive, kindly supplied by the same firm. 
A great Improvement in prices is shown, IP.r.iM 
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adopted to safeguard flu 1 interests of the industry, anti pi event 
short, infcnior, or immature fibre from being sliippod from the 
colony. Tho fil>ie U at its best only after duo time has 
boon gi\en foi it s grow th ; and hence unw iso methods should ho 
dealt with by tho (Jo\ eminent m the highest interest of those 
w'ho 1m\o embarked then capital in 1 ho enterprise, as well as 
of those who may hereafter fake part in it. Consistent efforts 
should also bo made to produce tho fibio at the lowest possible 
<ost, so as to leave a margin foi piofit upon the lowest price at 
which similar Hbio couhl be produced in any other country. 

The practical difficulties connected with starting the 
industry have been overcome. Ijaboui is both cheap and 
■efficiently abundant for all piosent requirements, Experience 
has shown liow best to avoid some of the errors of the past; 
and given only moderate prices for the produce, the future of 
the Bahamas sisal should be as well assured as that of any 
planting industty. Its success would be of considerable 
benefit to the Bahamas Islands, as it would bring to them such 
a measure of prosperity that would stimulate the development 
of many other indust lies for which they an 1 admirably adapted 
by their geographical position, and the favourable circum¬ 
stances of both soil and climate. 

Noth Added, April 10, 1800 — 1 The latest information 
respecting sisal or henequen in Yucatan is contained in 
Foreign Office Report (No 1,081, 1890) just issued. In this 
Mr. Vice-Consul Waddle supplies the following particulars 

‘The amount of fibre exported from Progrosso during 1895 
was 381,501 bales, valued at <£014,281, and shows an increase 
of 7.021 bales as compared with the preceding year. This fibre 
was exported in 103 steamers, which is twenty vessels less 
than in 1891. 

‘Logwood and ehicKlo’ [the latter a gum used in the 
States for chewing purposes) ‘have boon exported in larger 
quantities from the State of Yucatan during 1895 than in any 
previous year. Henequen growers ha\e turned their attention 
to these products, and have imported labour from other parts 
of Mexico for this object, at the same time reducing the 
number of hands on then henequen plantations to a minimum, 
in consequence of which production of fibre for export in 1890 
may be expected to he less. 

‘A syndicate has been formed by tho henequen cultivators 
of Yucatan to hold a large quantity of 1890 production in 
order to regulate the supply, with a view to maintain the 
value against the fall in price by overproduction/ 

In New York, on March 30, 1896, Messrs. Henry H. Crocker 
6c Oo. report sisal hemp, spot value, at 3]c. per lb., equivalent 
to £17 10# per ton. At the same date in 1895 the value was 
2^,0. per equivalent to £12 per ton. Tho position this year, 
therefore, is, so far, much improved. 

In London, on April 15, 1890, Messrs, lde & Christie quote 
good fair sisal, spot value, at £17 10#. per ton, as compared 
with £14 per ton on the corresponding date in 1895. 
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Km>orth ok Sisal IFrmp krom thk Bahamas. 

Tho following table shows the amount and value of tho 
exports from tho Bahamas dining tho last eight years. It will 
ho soon that tho importance of (his industry lias gradually 
increased : 


Year. 

Fxport 

in 

Valin*. 

Year. 

Fxport 

in 

VllllK*. 


pounds. 

I 


pounds. 


1895 

512.080 


1899 

1,358,082 

Cl (1,012 

189(1 

987,810 


1900 

1,270,037 

10,21(5 

1897 

900,480 

C 1,522 

1001 (a) 

1 —. 

zc 

X 

OG 

18,534 

1S98 

1,251,72(1 

11,710 

1902-;) 

2,313,311 

37,574 


itt) Ksports for llltmi months .January 1, 1901, to March Ml, 1002. 


In 1897 there was a falling off in tho exports flue to tlio 
low priocs ruling in American and English markets. At this 
time tho industry was in danger of a complete collapse. 
Towards tho dose of the year, however, a fresh impetus was 
given by reason of the great improvement in prices brought 
about, probably, by the scarcity of Manila hemp in consequence 
of disturbances in the Philippines. In 1890 it was estimated 
that 11,100 aeres wore devoted to the growing of sisal hemp in 
the Bahamas. 


Sisal Cultivation in Yucatan. 

An interesting article entitled ‘The Agaves, a remarkable 
group of useful plants’, which appeared in the Yearbook of the 
railed States Department of Ay rind fare for 1902, contains the 
following reference to sisal-hemp cultivation 

Yucatan is the main centre of production for agave fibre* 
in Mexico. The peninsula of Yucatan is a limestone plain but 
little above sea-level and with a thin covering of soil. On this 
thrives A (jure sisalana, the plant which yields tho ‘sisal,’ 
‘sisal hemp,’ or ‘ henequen ’ of commerce. This is cultivated 
on largo plantations, which, under present conditions, are 
enormously profitable to their owners. Fig. 1 shows tho Indian 
workmen cutting tho fibre-bearing leaves of tho sisal on 
a plantation near Merida, the capital of Yucatan. Yucatan now 
exports annually about $12,000,000 worth of this fibre to thiH 
country, and the amount is steadily increasing. The climate 
of the peninsula in the Hisal district is arid tropical, and the 
country, though its extremely rocky character renders it 
almost worthless for any other crop, from this source alone is 
rapidly becoming, in proportion to its population, one of the 
richest sections of Mexico. Some ingenious machinery has been 
invented for stripping tlxe fleshy pulp from the fibre of the 
loaves. Fig. 2 shows the freshly cleaned fibre lying on drying 
frames at one of the stripping mills on a plantation near the 
city of Merida. 

The success of the cultivation of the Yucatan agave has 



Flu 1. Calling leaves of Sisul Aga\e in Yucatan, Mexico, 

India Islands. Ovor sixty years ago it. was introduced into 
southern Florida by Dr. Perrine, American Consul at Campeche, 
who tried to acclimatize useful tropical plants in this extreme 
southern part of tlio United States. Mon 4 recently it is 
reported Unit efforts are being made to introduce it into the 
State of TamauHpn«, Mexico. Yucatan lies below the frost line, 
and it is a question whether the agave of that region will pio\o 
hardy enough to grow within a frost-visited area. Hut the deehc- 
guilla, 1 as the agave that produces the ixtle fibre of western 
Tamaulipas is called (probably a distinct species from the 
Agave Leehuguilta of Texas),is hardy enough to withstand sharp 
frosts, and thrives naturally on land practically worthless for 
other purposes. It is quite possible that it might be profitably 
grown on land not otherwise available for agriculture in tin* 
largo area in western Texas where the A (/ace Lvehuguilla is 
found, or in other sections of some of the south-western border 
States. It may bo that the native plant, the Agave Lech ay a ilia, 
which has a shorter, coarser fibre, of unknown value, would 
repay exploitation. The enormous increase during recent 
years in the value of tho Mexican fibre product from this source, 
with its main market in tlie United States, appears to justify 
experiments in the introduction of some of the species of 
demonstrated value. 

The following short account of sisal cultivation, which 
summarizes briefly some of the more important points already 
mentioned, appeared in tlie Yearbook of the United Staten 
Department of Agriculture for 1903, in an article on the ‘Prin¬ 
cipal commercial Plant Fibres 
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The sisal plant (Agave rigida ), usually known as lienequen 
in Spanish-speaking countries, is native in Yucatan. Jt has 
been introduced in many other tropical countries, but its 
cultivation for fibre on a commercial scale is confined to 
Yucatan, the Bahamas, Turks Island, t.'uba, and Hawaii. 
Recent plantations have been made in Venezuela, in Santo 
Domingo, and in the Rom bay and Madras presidencies in India. 

The sisal plant requires for ils development a soil 
composed chiefly of limestone and a- warm and comparatively 



Ftu. 2. Drying Sisal Jihre at stripping mill, near Merida, Yucatan, Mexico. 

dry climate. Clear, dry weather, with bright sunshine, is 
required, to dry and bleach the iibre, while in rich, moist soil, 
or in a moist climate, the leaves develop too large an amount of 
pulp in proportion to the fibre. 

The sisal plant is propagated by suckers springing from 
the roots of old plants, or from bulbils. Bulbils, called 4 mast 
plants,’ are produced in great numbers on the flower stalks in 
place of seed pods, like onion sets. The plants are set out 
during the rainy season in rows 4 to 8 feet apart, in holes dug 
in partly disintegrated coral or lime rock with crotv-bars, 
pickaxes, and sometimes with the aid of dynamite. The 
ground where sisal is grown is usually too rocky to permit any 
stirring of the soil. About the only care given is to'cut the 
brush and weeds once or twice each year. The weeds and 
brush, largely leguminous plants, by decaying on che ground 
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add fertility to the soil. The first crop of outer loaves ot the 
plants is cut at the end of thioe \enis when giown IVom 
suckers, or four yeais when grown fiom mast plants. Kmm 
ten to twenty leav r es aie pioducod each >ear for a peiiodof 
twehe to tw only-five >eais in Yucatan, ten to lit teen yea is in 
Cuba, and si\ to twelve .seals in the Bahamas, An unusually 
cold winter at any period tends to check glow tli and cause* the 
plants to send up llosser stalks, aftei ssliich they die. 

Sisal filne is cleaned from the leaves by inaehines w hich 
scrape out the pulp and at the same time wash the filne in 
tunning water, it is then hung in the sun to diy and blench 
for from one to three days, after which it is baled lot mnikct. 
The average annual yield is about 000 lb. of clean, dry filne per 
acre. The pi ice during the last ten yen is has \ r aiie<i from 2 Jo. 
to 10e. per It). More than 000,000 bales, averaging about 300 lb. 
each, weie impoited during the calendar year 1000. 

Sisal fibie of good quality is of a -.lightly yellowish-white 
colour, 2}j to 1 feet in length, somewhat hardier and less 
flexible than Manila fibre, but next to that the strongest and 
most extensively used hard fibie. It is used in the manufacture 
of binder twine, lariats, and gencial cordage, aside from 
marine cordage and derrick ropes. It cannot withstand the 
destructive action of salt waiter, and its lack of flexibility 
prevents it from being used to advantage for running over 
pulleys or in power transmission It is used extensively in 
mixtures with Manila fibre. 


THE CACAO INDUSTRY IN THE WEST INDIES. 

Messrs. Lewis & Noyes’ special cacao report for 1003, 
published in the Tropical Agrintlturint of March 1, 1001, gives 
a list of the quantities of cacao produced, during tho last five 
years, in tho principal cacao-growing countries of tho world. 
The table show r s that there has been a general tendency to 
increase the production of this product. This increase was 
noticeable in the ease of all countries producing cacao, except 
Surinam, Java, Hayti, and San Domingo. In the case of 
Surinam the decrease was due to tho .serious inroads of tlu* 
4 Witch Broom'disease; in Java, to adverse climatic conditions ; 
while in Hayti and San Domingo political disturbances wore 
the cause. The progress of the industry in our West African 
possessions was most marked. In the West Indies, Trinidad, 
Grenada, Jamaica, St. Lucia, and Dominica all shared in this 
increase. The principal cacao-producing countries of the world, 
arranged in order of output (in bags) in 1902, arc: Guayaquil 
(467,000), Africa (297,501), Bahia (273,077), Triuklad (168,788), 
Venezuela (166,000), Grenada (61,279), Ceylon (60,455), Para 
(49,840), British Africa (47,900), San Domingo, etc., (39,000), 
Cuba (85,870), Surinam (21,871), Hayti, etc., (21,650), Jamaica 
(17,620), Java (11,000), St. Lucia (8,785), and Dominica (7,500). 



In the following pages will bo found notes on the present 
l>o^itton of tho cacao industiy in flu West Indies, (heexpniN 
of cacao from tho different islands, the average price* and 
other matteis of inleiest, which will sliow that considerable 
progiess has been made and that an increasing amount ol land 
is being planted in cacao* 

In a pa pci in tho in,s/ Indian Bulletin (Vol. II, pp. 100-211) 
on the* Fungoid diseases ol cacao in the West Indies/ it was 
pointed out that losses had been occasioned by disease, bill 
that these were apt to be overlooked on account of the large 
profits made on cacao plantations. Considoiahle attention has 
boon paid b\ the Impeiial Dcpailmoul of Agricultuie to these 
diseases, and planteis ha\e been encouraged to do all in theii 
power to keep them in check. Tho serious extent to which the 
industry earn be a fleeted b> them is only too well shown by the 
case of the ‘ Witch Broom’ disease of Surinam. In 1800 the 
value of the exports of cacio fiom that colony had amounted to 
£280,124 ; in 1903 this had fallen to £185,128—a decline which 
is attiibuted solely to the ravage's of this disease. So fai, 
fortunately, this disease has not appealed in the British West 
Indies, lmt the necessity for piohibitiog absolutely the 
importation of eacao plants from Sminam, as advised b\ this 
Department, is clearly shown. Themoie piominent diseases 
that have appealed in these islands aie the canker disease of 
the stem (Necfna sp ), (he die baoh ’ disease (l)iplodia uteao- 
ivola ), the Trinidad pod disease (Phytophthom onmii ora), and 
tho brown rot disease of the pod also caused by Diplod in 
earaoieofo . These diseases can all bo held in cheek, chiefly by 
pruning and the care of wounds, and they do not appear to 
have caused any oonsideiable loss. 

It will be seen that cacao is an impoitant item of expoit 
in sovcial of these islands: this is more especially the case in 
Trinidad and Grenada. The value of the cacao exported from 
the former island now exceeds £1,000,000, while in the case 
of Grenadi it is about £250,000. Next comes Jamaica, the 
value of the exports of cacao in tho year 1001-2 being nearly 
£81,000. The expotts of this product from St. Lucia were 
valued at £88,217 in 1000, when they formed 17 per cent, of 
the total exports of tho island. Considerable quantities of 
cacao arc also shipped from Dominion, St, Vincent, and British 
Guiana, while Montserrat and HI. KiltVNovis also pioduce 
small amounts. 

The rise of the cxcao industry in the West [ndios is clearly 
shown in the following table giving the exports, in hundred¬ 
weights, from the British West fndian Colonies during the 
past few years. It should be mentioned that in the ease of 
some of tho colonies the figures show the exports for the twelve 
months ending March .31 of the following year instead of 
December 81 of the year given in the first column, h or the 
purpose for which this table has been compiled, however, this 
is ini material. Tho table shows that the output from these 
islands has been very considerably augmented: the total 
exports (excluding those of 8t. Vincent) have risen from 
835,817 ewt. in 1808 to 404,873 in 1002, 
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TRINIDAD. 


The average output of cacao from Trinidad for the six 
years (181)5-1000) \va* 220,181 cwti. It is shipped chielly to the 
Dinted States, the United Kingdom, and Franco. 

Tin* area returned as in cacao cultivation in 1807 was 
08,000 acres ; in the following year it had increased to 105,000 
acres. 

It is slated in 4 The Food of Ihv dotin' that ‘ the Trinidad 
bean is the largest and finest flavoured and commands a higher 
price than any other From the West Indies.' The London prices 
of Trinidad cacao vary fiom 05#. to 80#. per ewt. The prices 
during the last six years have been as follows: -1807, 05#. to 
75#.; 1808, 71#. to 75#.; 1800, 72#. to 80#.; 1000, 08#. to 75#.: 1001, 
(35#. to 70#.; 1002, 58#. to 07#. During the present year this 
cacao has been selling as follows: London, 58#. to 70#. Orf. 
per ewt.; Now York, 12.Sc. to 15c. per lb.; Canada, 12c. to 
15c. per 11). 

OIIKNADA. 

The output of cacao from Grenada has been increasing 
steadily until in 1002 it exceeded 100,000 ewt. 

Grenada cacao does not obtain as good a price as the 
Trinidad article. To jpiotc again from * Thv Food oj the dotin' : 
‘The bean is smaller than that of Trinidad, but the flavour is 
exceedingly good and regular, and the crop is bought up eagoily 
in the British and American markets'. 

According to the report of Messrs. Lewis k Noyes, the 
prices of Grenada cacao have been as follows: - 1000, 70#. to 
78#. CM.; 1001, 07#. to 00#,: 1002,57#. to 01#.; 1002, 51#. to 02#. 
During the present year the price# have ranged from 52#. to 
01#. (hi. per ewt. in London; from 12£e. to 18[e. pur lb. in 
Now York; and from 18c. to 18Jc. per lb. in Canada. 

JAMAICA. 

The area, in cacao cultivation in Jamaica has steadily 
increased during the past fifteen years. According to the 
returns of lhe number of acre's in the various crops, as given in 
the Handbook, the area in cacao in 1880 was only 001 acres: 
ten years later this had increased to L721 acres, while in 1002 
there were 8,518 aero# returned as in cacao. The increase in 
the cultivation of cacao has been simultaneous with the 
extension of the banana industry, as on many estates cacao 
has been planted in the banana walks. 

The price obtained for Jamaica cacao is less than for that 
from Grenada. According to official reports, prices have been 
as follows during the last live years1808-0, 50#. lOd.; 1809- 
1000, (30«.; 1000-1, 55#.; 1001-2, 12#.; 1002-2, II#. (id, 

Jamaica, Dominica, and St. Lucia cocao# arc usually 
classed together in the market reports; during tho present 
year those have been selling at 50#. to (31#. 0 d, iu London. 
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DOMINICA. 

Cacao is one of the two principal exports from Dominica. 
It is stated in Pamphlet No. 24, Dominica, /fiats to Settlers: 
‘Messrs. Rowitreo <fe Co., the great chocolate mauulacbmcis of 
Yoik, possess several huge cacao estates at the north cud of' 
the island, and aio lapidly incieasing their output. The price 
of cacao 1ms ah\a,\s been voiy lenuineiative and theie is eveiy 
icason to behe\e that the demand w ill go oil increasing and 
thus keep up prices.' 


nun isii (» pi ana. 

Since 1805 the expoits of cacao fiom British Guiana ha\o 
not inci eased much, the average \alue for the last eight years 
being £2,121. There is no doubt that theie is much land in 
the colony that is suitable for this cultivation, and theie me 
sigim ot* inci eased interest being taken in it. Chocolate has 
also been expoitcd tiom British Guiana, the value of this 
export being #113 in 1805-0, £210 in 1800-7, and £38 in 1808 l), 
smee when chocolate nas not appeared on the export list. 

A \er> good price is obtained for British Guiaua cacao: 
this has varied dining the present year between (51#. and (55,s, 
showing that the product of this colony comes, in ((utility, 
second only to that of Trinidad. 

st. VINC KNT. 

The decline iu tho expoits of cacao from St. Vincent show's 
to what an extent this industry was affected by the disastrous 
huriicane of September 11, 1898. In 1897 the exports of this 
product w r eie of the value of £4,511; in 1898 the value fell to 
£3,090, while in the following year it dropped to £110. Tho 
industry has since been resuscitated to some extent, and 
87,1551b , of the value of £1,558 were exported in 1902. 

OTIIMIt < V< AO-UKOWINM INLANDS. 

The other cacao-growing islands in the West Indies are 
Sail Domingo, Cuba, 1 Layti, Martinique, and Guadeloupe. 

The total exports (in bags) of cacao from San Domingo foi 
the the yea is 1898-1902 have been as follows: 1898, 11,580; 
1899, 17,080 ; 1900, 71,871 : 1901, 79,902 ; 1902, 39,000. Shipments 
go principally to Germany. 

There has been a steady increase in the output from Cuba 
during the last three or four years. The exports have been an 
follows : 1900, 2(5,137 cwt.; 1901, 33,159 cwt.; 1902, 11,845 cwt. In 
1902 the exports wove of the value of £110,499, and all went to 
the United States. 

The output of cacao from ilayti fluctuates: in 1898 it 
amounted to 1,000,000 lb., iu the year ended September 30, 1901, 
this amount had been quadrupled ; in the following >oar there 
was a slight decline. 

A considerable amount of cacao has been produced in 
Martinique, the average for the ten years 1890-9 being 18,720 
cwt. 
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DISTRIBUTION OF CACAO PLANTS. 

In considering the piesent pobition of the cacao industry 
in these islands it is of interest to observe the part played by 
the various botanical establishments. The following table 
shows, approximately, the number of plants distributed by 
these institutions, and at the same time brings out the fact 
that for some time extensive planting of eaeao has been going 
on, from which it is only reasonable to conclude that, in the 
ordinary course of events, there should bo a considerable 
inciease in the output from tin* British West Indies. 

The Imperial Department of Agriculture lias paid a laige 
sliaie of attention to the cultivation of cacao. Mammal 
experiment plots have been maintained in Grenada, St. Lucia, 
and Dominica, and every effort has been made by the officers 
of the Department to encourage the cultivation of this 
product and, by demonstrating better methods of cultivation 
and piepaiation, to bring about an improvement in the quality 
of the product shipped. 

In St. Vincent, after the lmiiieaue of 1898, 9,812 cacao 
plants were distributed free, and 2,588 sold, from the Botanic 
Station. Cacao is also one of the crops that lias received 
attention in connexion with the Land Settlement Scheme ; user 
1,000 cacao plants were distributed to allottees in the year 
1908-1. 

The number of cacao plants distributed from the Ho tunic 
Stations during the past two years lias been as follows 


1902-8. 1903-1. 

Dominica . 8,277 (a) 15,059 (ft) 

Montserrat 3,388 

St. Lucia 5,551 5,998 

St. Vincent ... 3,389 5,H0 

Tobago. — 3,077 


(a) hi addition to 1,033 pods: (/>) in addition to 1,753 pods. 

The number of plants distributed from Hope Gardens, 
Jamaica, is as follows: 1900-1, 53,279 (and 022 pods); 1901-2, 
38,051 (and 151 pods); 1902-3, 18,800 (and 117 pods). 

Those figures indicate that cacao plantations ate being 
very considerably extended throughout tin* West Indies. 
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WEST INDIAN ANTHRACNOSE OP COTTON. 

L. l,h\\ im-lllt \ IN, II.K.L.S., 

i\l> eulogist <>n 1 hn sin IT of the Imperial I lepnrlmeiit of 
Agrieuhure for lht» West Indies. 

Ii’rnni (lit* earliest experiments with cotton in the West 
Indies, some of the bolls ln\e been noticed to be attacked by 
a i'ununid disease which, at lirst, I identified with the American 
4 anilmacnose merely from the appearance of the attacked 
bolls. Later, when specimens showing the fruiting stage of the 
Fungus were observed, my earliet conclusion,s worn much 
sf rongt honed, as I found that the form of the spores and the 
spore-bearing organs of the fungus was praetieally identical 
with that deseribed and figured by South w r or bid ami Atkinson - 
for (Udlolotrirlunn r/o.s.s»///>//, Soutlnvorth, the fungus causing 
the disease ealled 4 anthracnose ’ in the IJnitod States. The 
form and appearance of the spore-bearing organs and the spores 
will be described later in this paper. Writing of the West 
Indian anthracnose in my lirst preliminary article on ‘ Fungoid 
Diseases of Cotton’ ( \Vch( Indian lUdlvtin, Vol. l\ r , p. *203), 
L stated that 4 this disease, which causes damage mainly when it 
attacks the bolls of cot ton, is due to a fungus (Collet of vich uni 
{/oxHj/pii)' If is one of the few fungoid diseases of cotton that 
occurs in the West Indies. Up to the present, it has not done 
any great damage in those islands.’ 

In November lDOJl, to make more certain of the identity of 
the fungus, specimens of affected bolls wore sent to Mr. W. A. 
Orton, Assistant Pathologist, bureau of Plant Industry, United 
Staten Department of Agriculture, at Washington: the bolls 
were taken from cotton growing in Uarbados. At the same 
tilin' I sent him cultures of a fungus taken from a diseased bull 
on another estate' in Uarbados, The following extracts are 
taken from Mr. Orton’s reply: 

4 A number of tin* bolls show discoloured spots closely 
resembling anthracnose, but 1 failed to find any fungus that is 
exactly like ('allcfofricJnun yonaj/})ii In many cased the 
diseased spots art' overgrown with Fumvinm and other fungi, 
probably saprophytic. This often occurs in this country, and 
in facta large' number of the specimens that I collected this 
summer for anthracnose* wen* fount 1 to he' covered with- 
Fnxuriiun sport's w hen examined, leading nit* to suspect that 
this fungus is sometimes a facultative parasite. . . On a few 
bolls i found a fungus clo.-ely resembling Colfefofn'efunib 
f/<)Hx{/pii t except that tho spores were much smaller than any 
I have ever seen; this is the same fungus that you sent me in 
one of your cultures. It lias spores , () s (m min. to ,i|i„iimi. by 
•i (jo o mm. to tJuuinm., wliilo Col Idol rich inn yonsypH, as described 
in jSnccurdo, and as measured from specimens in our herbarium, 
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1ms spores ii , m , mi iiiiii. to inni. by hl , mi nim. to l0 ; m mi». unci 
usually at least long. In other respects your fungus 

is like our anthracnose, as far as I am able to judge from 
a very hasty examination, and possibly this dilTerenoe in the 
size of the spores is too small a eharacteristio to separate the 
two. Some of the bolls you ^ent appear to be dried up from 
purely physiological causes, that is, the failure of the plant to 
support them, and later to lm\e been attacked by saprophytic 
fungi. Others have tilt 4 definite spots characteristic of anthrae- 
nose. Iain preparing a set of my cultures and specimens of 
cotton diseases to send to you, as 1 promised Sir Daniel Morris 
to do, and I hope to have them ready shortly.’ 

It will thus be seen that there ean be very little doubt 
that, in Barbados in 1 DOB, the 4 eotton bolls were attacked by an 
authrnenoso very similar to that found in tin 4 United States, 
and that associated with that disease 4 is a fungus very similar 
to the CoUctotrichiun ifoxsuph\ which is known to be the cause 
of the American anthracnose. 

Specimens of bolls with characteristic anthracnose spots 
were brought by Sir Daniel Morris from South Carolina, and 
specimens were also sent, as promised, by Mr. Orton. These 
bolls showed exactly the 4 same appearance as those attacked by 
the West Indian anthracnose, taken from plants growing in 
Barbados, 

In Barbados the disease is widely distributed. I have 
found bolls attacked by it, in greater or less abundance, in 
practically every held I have examined. It is, however, very 
rarely that any considerable proportion of bolls is affected. 
Specimens have been received from Montserrat showing the 
characteristic spots, but I have not seen the fruiting stage of 
the fungus on them. In British (Jhiiana, Dr. Howland, in an 
article on ‘Cotton Diseases’ stales that anthracnose is probably 
one form of the k blasts’ of earlier writers. In Jamuica, 
Mr. Cousins 1 , in a note on cotton seed sterilization, states that 
Collet of rich am has been identified on seedlings. From Trini¬ 
dad, Mr, J. II. Hart, F.D.S., has sent diseased bolls showing 
spots, which wen 4 probably due to anthracnose. It will bo 
seen that the disease is distributed pretty well throughout the 
WchI Indies. 

In nearly every ease the disease has only attacked the 
bolls. Kxcopt in my infection experiments, to be described 
later, only one ease of the disease attacking seedlings has come 
under my notice. As mentioned above, it has occurred on 
seedlings in Jamah 4 ,a, and my experiments show that seedlings 
are readily infected, at least under certain conditions. 

With regard to this point, Atkinson states; ‘The fungus 
is probably widely distributed, but serious injury seems to be 
quite confined to certain localities. The author has observed 
it at quite a number of places in Alabama, but only at Bruu- 
didgo was any very serious injury noted. At that place, in 
September 1801, 10 to 50 per cent, of the crop was destroyed 
on some plantations. In the vicinity of Auburn, its greatest 
injury seems to be confined to the young plants.’ 
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Miss Southwortli says that she had noted the disease only- 
on the bolls. With regard to its severity, she states that 1 in 
two eases, one from Alabama and one from Louisiana, it is 
re]>orled ns destroying 73 per cent, of the crop. In general, 
however, it seems to destroy from 10 to 25 per cent/ 

SYMPTOMS OK TIU<1 DIHHAHH. 

The Dimasc on the Doth h. The characteristic appearance of 
nntlmicnosc spots on cotton bolls has been described in my 
earlier papers, but the main symptoms may briefly be 
recapitulated here. 

On the bolls, the disease first appeal’s as small reddish oi 
reddish-brow n spots, the central part of each spot being 

so m e wh at d cprobsod. 
The spot enlarges, 
and, as it does so, 
the central part 
becomes blackened 
and more distinctly 
sunken. We now 
have a black, sunken 
spot surrounded by 
a more or less ill- 
defined reddish mar¬ 
gin. The earlier 
stages of the 
authraenose spots 
are shown on the 
right hand, upper 
boll in fig. 1. 

The next stage 
in the development 
of the spots is due 
to the formation of 
spores of the fungus, 
which takes place in 
the centre of the 
depressions, T h e 
spores are usually 
produced in small 
pustules which 
break through the 
dead epidermis. The 
pustules are. how¬ 
ever, as a rule, very 
numerous and so 
run together. The result is that we get practically one nia&s of 
spores in the centre of the depressed black spot. Examined 
singly the spores appear colourless, but when seen in the muss 
they have a bright, salmon-pink tint. 

Tho appearance of the diseased spots now depends upon 
the number of spores that are produced. If this is small, the 
light-coloured spores against the black background of diseased 
tissue will cause the centre of the spot to appoar greyibh. If, 



Krti. 1.—Colton Dolls Showing Anlhincuost 1 . 
| From 77a ('otittn Plant,\ 
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liowover, large numbers of spores Lave been produced, they form 
a mass covering the centre of the spot, and this then appears 
a bright pink. We then have a bright-pink centre to the 
diseased spot, this is surrounded by a depressed, black ring of 
diseased tissue, and this again by the reddish-brown margin 
which shows the region into which the advanced fungus hyphae 
are extending. 

This stage is, of course, the most characteristic of the 
disease, and microscopic examination of it can leave no doubt 
as to the identity of tlio fungus causing it. It is shown on the 
top left-hand boll in fig. 1. It is not, however, frequently 
found in the field, as the spores are only produced under certain 
conditions, chiefly during wet weather. The disease, therefore, 
has often to be identified by the appearance of the spots alone. 
The fungus can often be made to produce spores, by bringing 
diseased bolls into the laboratory and keeping them in a moist 
chamber; under these conditions, however, saprophytic fungi 
frequently develop with great rapidity on the bolls and 
completely mask the Colletotriehum. The Fumrium, mention¬ 
ed in Mr. Orton’s letter which I have already quoted, is another 
source of error; it is frequently found on bolls and appears 
often to follow the Colletotrichum , its? spores are also pink iu 
the mass, though they are not produced in the centres of 
definite Hpots as are those of Collclotrichum. Microscopic 
examination, of course, reveals the difference at once; the spores 
of the Fusarium are curved and multicellular, while those of 
the Colleiotrichwn are straight and unicellular (fig. 2). 

The anthracnose spots go on iticreasiug in size, involving 
more and more of the boll, and as they do so, fresh spores are 
constantly produced (when conditions are favourable) from 
fresh parts of the fungus hyphae in the dead tissue. The 
colour bands surrounding the spots then, as Atkinson describes, 
move outward centrifugally. 

Frequently, as the spots increase in size, two or more of 
them will coalesce, and so we get large, irregular, diseased areas 
which frequently spread over quite a large part of the surface 
of the boll. This is well shown in the lower bolls in fig. 1. 

The amount of damage done to the individual bolls depends 
entirely upon the stage which they have reached when 
attacked by the fungus. The tissues invaded by the fungus 
have their growth stopped and they become dry and hard. If 
the boll is not attacked until it is fully grown, little damage 
may result, as the boll will open, and the lint will not be attack¬ 
ed. If, on the other hand, the boll is attacked while growth is 
still going on, the boll is practically spoilt. The growth of the 
unattacked portion causes the boll to become deformed. The 
drying up caused by the growth of the fungus brings on 
a premature ripening of the walls of the fruit, which either 
remains closed or opens slightly at the top. The lint is 
frequently invaded by the fungus, which is speedily followed 
by other saprophytic species and the lint is ruined, often 
becoming quite black from the fungus hyphae, etc., on it. 

It is quite common to find bolls that have dried up from 
purely physiological causes, such as lack of nourishment in the 



boil, etc. Iti thib case, also, the lint is frequently blackened by 
the growth of saprophytic fungi. Some of the damage assigned 
to anthracuobe is frequently really due to lack of sufficient 
nourishment, or to otherwise unfavourable external conditions. 

The iJNenne on the »SYrm.— The effects of (Jolt etole'uh uni 
yomypu on seedling steins are thus described by Atkinson , 
who was the first to lepoit it on any other pait of the plant 
than the bolls: 

‘The fungus sometimes seriously affects the stems of seed¬ 
ling eottou, attacking the stem at the surface of the giouiul 
or just below, and causing the plant to wither and die, much 
as if it “damped off.” The tissue reddens and shrinks frequent¬ 
ly in longitudinal lines. The luacioscopic appealance^ of the 
injury are usually quite different from those occasioned by the 
“ sore shin” fungus. The stem is not apt to present the well- 
defined ulcer, or diseased depression, which i-> so characteristic 
of the injmy from the latter. Seedlings are piobably frequently 
diseased in this way from the spores which are lodged in the 
lint of the seed at the time of planting. In cultures of >oiing 
plants in sterilized soil annoyance was sometimes caused by 
the development of the fungus under circumstances such that 
they could have been diseased in no other way than from spot os 
which remained attached to the seed. Several times during 
the winter of 1892 and 1898 cotton seed from Alabama was 
planted in the forcing houses and botanical conservatory of 
Cornell University, and the fungus appeared sufficiently to 
“damp off” and disease several seedlings. This seed, which 
was gatheied in the autumn of 1892, afforded a good illustra¬ 
tion of the vitality of the fungus. Some these same seeds 
were planted dining the winter of 1898-i and the fungus 
appealed upon the stem of the young seedling. In all cases 
where the seed was scalded before planting the fungus did not 
appear.’ 

This description applies very well to the disease as ] have 
obsoivcd it in the West Indies, except that the tissue turns 
brown rather than red. The diseased spot does not spread 
round the stem as a rule, because before this can happen the 
needling falls over and dies. The diseased tissue is found full of 
the hyphae, spore-bearing organs, and spores of Voltetoleiehum, 
but no definite •-pots and pustules aic produced. 

According to Atkinson's observations in the United States, 
‘ the fungus does not produce 1 any characteristic injury to the 
stem of well-developed plants which is noticeable, but it is 
frequently found in injmed parts of the stem, and on the scars 
formed by falling loaves, where the dead tissue of the sear, 
especially in humid weather, invites its development.’ 

So far, I have not seen the dbeu*-e on any part of the 
mutuie stein. An attempt to induce it, by introducing spores 
into a freshly made wound in the young, gieen part ot the 
stem, was unsueessful. 

The DinmM* on the L(arett. Atkinson states that the 
disease very frequently occurs ou mature loaves, especially 



upon those that are sickly or injured mechanically. From its 
saprophytic possibilities it seems quite probable* that the West 
Indian fungus would attack leave's that are dying, but I have* 
no definite proof that it has so occurred. A number of infection 
experiments on mature leaves, of all ages, were all unsuccessful. 

There is no doubt, however, of the power of the fungus 
to infect the seed-leaves or cotyledon^. Those are thick, lleshy, 
and much more tender than the mature leaf, and conse¬ 
quently form a much more suitable medium for the growth 
of the fungus. 

Atkinson * describes the disease on cotyledons as follows : -- 

b While the seed is germinating, the spores caught in the 
tangle of lint still adhering to the seed-coats germinate and 
attack the llesliy cotyledons as they arc slipping from the coats. 
The fungus attacks the edges of the cotyledons and destroys 
an irregular area bordering the middle portion. Tho cotyledons, 
being quite fleshy and succulent, form a suitable place for the 
development of spores, and the diseased area is marked by 
the bright-pink or roseate tint so characteristic of its profuse* 
development on the fruit. 

‘The degree of success which attends tho throwing off of 
tho seed-coats by the eotyledons during germination probably 
bears a very close relation to their susceptibility to disease. 
After flie young root has emerged from the seed-coal, or “hull." 
if the conditions are such as to cause the hull to dry and remain 
so, it is cast off by the cotyledons with difficulty and sometimes 
not at all. Frequently the hull clings to the extremities of 
the cotyledons, holding thorn llrmly, while their bases are 
exposed to the light and consequently take on a green, healthy 
colour. The edges of the cotyledons thus hold acquire a sickly, 
yellow colour, and frequently the effort to extricate themselves 
results in some abrasion of the tissue. In either case, the edges 
of the cotyledons, under such unnatural conditions, are an 
oasy prey to the anthracnose spores which fall on them from 
tho tangle of the lint still on the seed-coat/ 

I iiave been successful in infecting cotyledons both directly 
and by infecting the cotton seed before planting. I have never 
obtained, howover, the pink colour due to the profuse develop¬ 
ment of spores, mentioned above. Possibly under the conditions 
of my experiments tho cotyledons were destroyed too rapidly; 
possibly it. may be an indication that the West Indian and 
American fungi nre not identical. 

\ 

ARTIFICIAL CUX/rtriUCK. 

Artificial cultures were made on the following gelatines: - 
Sugar-cane extract, cotton bolls and twigs extract, raisin extract 
and on nutrient gelatine. The preparation of these is given below. 
The fungus has also been grown on sterilized slabs ot* sugar-cane, 
and on baked slices of sweet potato. Growth was vigorous 
on all these media. It was noticeable, however, that on the 
nutrient gelatine spore production was much less abundant 
than on the other media. The pink colour due to masses of 
spores was visible, for example, in three days on most media, 
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but had not appeared on cultures 
twelve days old on nutrient gelatine. 
The cultures were all made at the 
temperature oi* the laboratory, which 
varies slightly, but may bo taken as 
about 80 0. 

Sugar-cane Extract —Small pieces 
of '-ugar-cane were boiled in a flask of 
water for one hour. When cool, the 
juice was filtered and gelatine added 
to the filtrate in the proportion of 20 
grammes to every 100 c.c. of the 
extracted juice. This was heated on 
the water bath till completely dissolv¬ 
ed, and filtered^while hot. 

Ra'min Extract and Cotton Ew- 
tra< Raisins and young cotton bolls 
were treated in a similar manner. 

Nutrient Qelatine .—In this case 
half a gramme of ready-prepared meat 
extract was boiled in 100 c.c. of water, 
.‘1 grammes of peptone and half a 
gramme glucose being added while 
boiling. When completely dissolved, 
sufficient sodium phosphate was added 
to render the solution slightly alka- 
Fiu. 2. Hypha of C. gossypU, ii lie . Twenty per cent, of gelatine 
xar, barbadenar, with immer- ™ 

OUS Ixxsidia, showing crown dissolved in this on the water 

ilustois ot spot os. [ s about bath and the solution filtered hot. 
; * 00, 1 The high percentage of gelatine 

used is, I have found, necessary in this tropical climate. 

The spores are somewhat variable in shape and Mac 
(fig. 7); most often they may be 
described as oblong, with rounded 
corners. They germinate readily 
in a few hours in nutrient media. 

Bach spore may produce two or 
three germ tubes, which soon 
branch. The growth of the my¬ 
celium is very regular in plate 
cultures; the hyphao at the peri¬ 
phery are looser than those towards 
the centre, the spaces being closed 
in by further branches as the 
mycelium becomes older. 




Spore-bearing organs and ^ r<v */*• lnwldia show ini? 

sporesare produced in a very short ^formation. I* “bout (HO.J 
time, certainly within forty-eight hours; Atkinson says 
within eighteen hours. The earliest spore-bearing organs to 
appear are the so-called * basidia,’ and it is on these that the 
pink-coloured spores are produced. The basidia are short, 
pointed hyphae, generally only one cell long (figs. 2,3, and 4), 
though Atkinson says they may be two or three cells long. 
In Miss Southworth’s figures the basidia are unicellular. 



A spore in course of formation from a. basidium is shown in 
fig. o. In this case tho spore is being 
abstrictcri, hut it may be eut off 
more abruptly, in which ease it, 
will have a less pointed basal end. 

The basidia vary in length, those 
shown in the figures are about 
double the length of the spores. — 

In eulluros, the basidia may be more 
or less separated, occurring singly 
along a hyplia (tig. 2), or they may 
form groups or el listers (fig. 1). 

Naturally, they oceur in the clusters 
which produce the pustules of spores 
already mentioned. 



When a spore has been cut off XN h'sp<>ros. 
from the end of a basidium, this 


(Muster of basidia 
( about (HO. | 


again produces another spore, the'first ono is then pushed 
to one side and this process continues, so that in a few days wo 
got beautiful‘crown clusters 1 composed of conidin lying side 
by side at the ends of the basidia (fig. 2), 


The second typo of sporo-boai'ing organ is the so-called 
‘seta.’ A seta is a much stouter organ than a basidium 
(compare figs. 2 and 5), it is multicellular, and its walls are 
much harder and thicker than those of tho basidium. The 
basal part of the seta is a very dark brown, but tho colour 
gets lighter towards the tip. Spores are cut 
<>IT from tho tip of tho seta in much the 
same way as from tho basidium (fig. 5). 
These spores are practically identical with 
those formed, on tlio basidia; Miss South- 
worth says that they appear to ho rather 
smaller than the others, but that they 
cannot bo distinguished in artificial cultures. 
These setae arc characteristic of tho genus 
Oollvtoh'iohuvu but (\ ytmmni is tho only 
species, so far as I know, in which they 
produce^ spores. 

With regard to their occurrence on 
nutrient media, Atkinson states that * in 
cultures on nutrient agar' he has never 
‘ observed sotao to develop in such numbers 
nor so perfectly as they do naturally on tho 
host. 1 

This is borne out by my cultures. On tho 
nutrient gelatine, Rotao occurrod very spar- 
1 * 1 ( 1 .3. Reia will) spore, iugly, but on sugar-cane extract they 
[' about oio.) appeared abundantly and perfectly. 



The earliest appearance of setae on sugar-cane extract 
gelatine noticed was in a culture seven days old; they are gener¬ 
ally abundant in cultures about tho eleventh day. They are 
produced in tho central, older part of tho mycelium, and are 
produced iu such abundance that they give tho mycelium 
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a light-brown colour, which merges into the pink colour of the 
part hearing basidia and this again into the -while of the 
sterile mycelium of the border. 

A third type of reproductive body is present in older 
cultures, and is also found in the tissues of the host plant. 
This is the so-called ‘special cell ’ and appears to bo a kind of 
rudimentary sclerotium. This is described by Atkinson’ as 
follows: - 

‘ Besides the production of spores, certain branches, either 
remote from or near the centre of growth, produce at their 
ends peculiar enlarged cells, olive-brown in colour and varying 
in outline, but always of greater diameter than the hypliae 
which bear them. These bodies frequently produce immediately 
a normal hyplia resembling the others of the mycelium. This 
in turn may soon produce another bud, or may grow to 
a considerable length and produce basidia and spores, or 
develop spores soon after its origin from the bud like an 
ordinary basidium. In many eases the gemma immediately 
begins to bud in an irregular maimer, producing colls similar in 
colour, but very closely compacted together into an irregularly 
oval, or elongated or flattened, imperfect sclerotium. After one 
or two weeks' growth a large number of these gemmae and 
imperfect sclerotia are developed near the centre of growth. 
At the same time, the basidia have become very numerous at 
this point, arising from the mycelium or by the branching of 
older ones, and the mass of spores assumes a roseate tint. 
Cultures were also started in pure water and in a weak nutrient 
medium. In water the germ tubes, when once or twice the 
length of the spore, almost invariably produced gemmae. If 
these developed other tubes, it was only to give rise to 
other gemmae. Tn no case at that time were spores 
produced nor any appreciable length of mycelium. In the 
weak nutrient medium the gemmae were produced freely; also 
a number of liypliao produced spores. While the vegetative 
growth exceeded that of the spores sown in water, there was 
but little compared with that of spores sown in a rich medium, 
and the spores did not live so long. These gemmae are some¬ 
times spoken of as secondary spores. They are not secondary 
spores in the usual acceptance of that berm. They do not 
become freed from the mycelium except by accident or by the 
dying of the thread to which 'they are attached, in which case 
they are more properly gemmae. Their frequent later develop¬ 
ment into compound gemmae by budding would strengthen this 
view, and indicate that they are rudimentary sclerotia, or 
perhaps presage the development of pycnidial or ascigerous 
stages, as yet unknown in this genus.’ 

The presence of these dark olive-brown colls, in largo 
numbers in the older parts of the mycelium, helps to give this 
its brown colour. They were also present in large numbers in 
infected seedlings. The appearance of the earlier stages of 
these cells is well shown in fig. 0, taken from a culture on 
sugar-cane gelatine. The upper of the two shown lias at 
once given rise to an ordinary vegetative hypha. The 
lower has commenced to bud; later stages of tin’s show a 
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thick clump of dark-brown rolls, 
which represent small sclerolia. 

Spores are drawn in this figure, to 
the same scale with the camera 
lueida, to show the relative size of 
the special colls. 

As with the setae, the special cells r 

are produced much less abundantly Jy 
on nutrient than on sugar-cane and J 
other gelatines. They probahl.vf / 
function as resting cells, being \s\ 
apparently more resistant than the r 

spores proper and the vegetative 
hyphao ; it may be that the remark¬ 
able vitality of the mycelium to 
bo described later is to some extent 
dependent upon their presence. 

The cultures on sugar-cane slab*, 
and slices of sweet potato showed no 
special features;the mycelium npid- 
ly spread over the surface of tin 1 
medium, and spores were produced Ki<„a. \Spmnl 
in abundance, just as in the gelatine ns<* to a ihcotluT appar 

cultures. enllj budding. | about (S10. | 





INKKOTION HXPKRIMRNTH. 

Inoculation experiments were carried out mainly with 
seedlings grown under boll-jars. The experiments have been 
worked at during the season between the ripening of one crop 
and the next planting, so that trial infections of bolls have not 
been possible. There can, however, be little doubt that the 
fungus 1 have isolated, tho botanical characters of which 
have been described above, is really the cause of the boll disease. 
This would seem certain both from its general association with 
the disease and its general agreement with the true CoUeiotvi - 
chum i/ 08 H]/ph\ which is known, to bo tho catiHe of the American 
anthracnoso. 

Tho growth of the seedlings under glass naturally rendered 
thorn more liable to infection; the epidermis under these 
conditions is much less strongly eutieularized and the habit of 
the seedlings generally is lank and weak. This plan was, 
however, necessary to secure uniformity of conditions. 

Inoculation experiment* with Seedling*, —On July f>, four 
seedlings, growing in ordinary garden soil in a pot, were 
infected. The cotyledons (seed-leaves) of these seedlings were 
just appearing above tho surface of the soil. Three of tho 
plants were infected by placing on the cotyledons a drop of 
sterilized watei in which spores of tho fungus had been shaken 
up. The fourth seething was infected by placing on it with 
a sterilized needle a small piece of the fungus mycelium. Two 
other seedlings growing in the same pot were not inoculated: 
these wore seedlings which had had difficulty in withdrawing 
their cotyledons from the seed-coats and were consequently far 
more liablo to attack by Colletotriehum than the four infected 
ones. 



188 


By July 9, the cotyledons of all the inoculated seedlings 
were badly attacked. Light-Fellow streaks first appeared in 
the leaves, these rapidly turned blown ; the unhealthy appear¬ 
ance soon spread over the eutire leaf. Microscopic examination 
of one of the cotyledons showed the whole tissue to be full of 
Colletof rich urn mycelium and spores; setae and selerotin were 
especially abundant. By July 11, tlie cotyledons of all the 
infected plants had been tiansfoimed into a dai k-lnown, 
watery masses, and were falling dow n. Tlie stems (hypocotyls) 
showed daik, longitudinal streaks wherever they had been 
touched by a piece of the infected cotyledons. The two non- 
infected seedlings had, all the time, been peifeetly healthy; 
they had finally thrown off their seed-coats and the contrast 
between their daik-green, healthy cotyledons and those of tlie 
other four seedlings was very marked. Tlie stillness of the air, 
under the bell-jar, prevented infection of one seedling from 
another. 

On July 15, five young seedlings, growing as before in 
garden soil, under a bell-jar, were inoculated by placing on the 
cotyledons drops of sterilized water with spoiesof Colletotri- 
chvm. Another lot of four seedlings of the same age, growing 
also undor a bell-jar, was kept as a control; drops of sterilized 
water without spores were placed on the cotyledons. 

By July 19, all the infected seedlings were badly diseased, 
the cotyledons were dark-brown and watery. Intlieeontiol 
pot, all four of the seedlings were perfectly healthy, in spite of 
the fact that in two cases the cotyledon 0 had been torn by the 
testa. 

On July 15, six cotton seeds were soaked for tluee quarters 
of an hour in water containing spores of Colletotrichmn . They 
were then taken out, drained, and planted as befoie. By July 
25, four of the seedlings showed distinct infection oi the 
cotyledons, the other two were more doubtful. 

By July 29, the cotyledons of the four seedlings wore' 
rotten, two of these seedlings wore also attacked at the 
surface of the soil. The cotyledons of the other two seedlings 
were now distinctly attacked. It is noteworthy that the 
cotyledons of the four seedliugs first distinctly attacked lmd 
all been withdrawn with difliculty from the seed-coats. The' 
two seedlings tliat resisted longer had withdrawn their 
cotyledons without injury. A control showed no infection. 

On July 28, six cotton seeds were soaked iu sterilized 
water iu w r hieh spores of Collctoirichum had been shaken up 
for one hour. Six other seeds were soaked in sterilized water. 
The two lots were planted in separate pots in ordinary garden 
soil. By August 0, five of the infected seeds had germinated, 
three of these seedlings had rotted off as in the other experi¬ 
ments. Only three of the seeds in the control pot germinated : 
these seedlings were quite healthy. 

The next experiment was intended to test the possibility of 
soil infection. On August 9, a pot w r as filled with ordinary 
garden soil and the whole steamed for an hour, partially to 
sterilize the soil. Ten cotton seeds were planted in this and 
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the soil was infected by waLciing it with watei containing 
spores and mycelium of the fungus. Ten otlioi seeds weie 
planted in oidinaiy soil without any stenli/ation and w.itoied 
with piue watei. 

By August 15, eight seeds lm<l germinaled in the inlooted 
pot. Of these seedlings, five were badly attacked and killed 
down, one was slightly attacked. Of the five seedlings killed, 
four were attacked just above the smfneo of the soil in the 
manner described on p. 182; the one* slightly attacked seedling 
was infected at the same spot. One .seedling only was attacked 
on the cotyledons and this was one that had gieat difficulty in 
withdrawing its cotyledons from the seed-coat, they were in 
fact never entirely withdrawn. Two days later, another 
seedling had fallen over and was dead, and the seventh showed 
slight infection at the base of the hypocotyl. In the control 
pot, also, eight seeds germinated; these were all quite healthy on 
August 17. 

Pievious inoculation experiments similar to this had 
shown that, if the conditions aio kept too moist, the seeds do 
not germinate properly at all; the seedlings arc all killed off 
before the cotyledons appeal above the surface of the soil. 

These experiments with seedlings show that theso ma\ be 
attacked by Colt etot rich um in at least throe ways. They may 
bo infected, either on the cotyledons or the hypoeotyls, directly 
by the spores; they may be infected by spoies remaining 
attached to the seed-coats, and this is especially tlio case if the 
cotyledons become injured in being withdrawn from the testa; 
finally, they may become infected by spores or mycelium of 
Colletotrichum in the soil, in this case they may either be 
attacked at or about the surface of the soil, or if tho soed-leaves 
are injured those may bo attacked. 

Inoculation experiments with mature Leaves. —A consid¬ 
erable number of young cotton plants have been inoculated 
with Colletotrichum spores and mycelium. Tho plants were 
covered at the time of inoculation with bell-jais and on 
healthy leaves in all stages of growth drops of watei with 
antliraenoso spores were placed. Drops of water only weie 
placed on loaves of other plants as controls. In eveiy ease, 
controls and inoculations, the leaves remained perfectly healthy 
except that in one or two instances the leaves were attacked 
by tho cotton rust ( ( T redo fjowi/pii). 

It would appear, then, that healthy leaves, even under 
conditions most favouiable to the disease, aic but littlo liable 
to become infected by antliraenoso. Atkinson, as mentioned 
above, says that only loaves that are sickly are attacked. The 
importance of this point, of course, depends on the fact that if 
leaves are attacked they would form a medium on which the 
fungus could live and reproduce and so tide over the period 
between tho seedling stage and the stage at which the cotton 
plant is forming bolls. 

Inoculation experiments on the Stem. —Inoculation experi¬ 
ments on stems have also been tried without any positive 
results. Water with spores has been placed on young parts of 



the stem. In one case a wound was made in the cortex of a young 
stem and spores introduced into the wound. This also was 
unsuccessful. Tin- wound turned black at the edges, just as 
ordinary wounds do, but afterwards healed up without any 
further results. 

Inoculation experiment a on the liollx. Owing to the season, 

T have not been able to carry out any inoculation experiments 
with cotton bolls. The only infection experiment with the 
American antliraenose I can find described is given by Miss 
Month worth 1 as follows : - 

k One infection experiment was made on three healthy bolls. 
The spores were inserted in a cut, and the fungus was produced 
in groat quantities all around the cut. The value of this 
experiment was lessened by the fact that the fungus also 
appeared on ouc of the chock bolls and that all wore taken 
from a field in which tho disease was present. The fact, 
however, that on the infected bolls the fungus was confined to 
the vicinity of the cuts is evidence that it was caused by tho 
inserted spores/ 

IDENTITY OF THE WEST INDIAN ANT! III A<'NOSH. 

As will be soon from what has boon given above, tho West. 
Indian disease of cotton, which 1 have called antliraenose, is very 
similar to the disease known by the same name in the United 
States. More than that, the fungus causing the disease, which 
I have described, is very similar to Colletotrichmn yovtypii, the 
cause of the American antliraenose. So much is this the case 
that the figures of C. goHHypii, given by Miss Southworbh 1 and 
Professor Atkinson -, could easily have been used to illustrate 
this paper. The differences in the behaviour of the West Indian 
fungus that 1 have noted are very slight, and perhaps might 
disappear on more thorough investigation. 

Tho first indications of any difference in the fungus wore 
given in Mr. Orton’s letter quoted otip. 178. At that time 1 was 
unable to measure the size of the spores, but Mr. Orton did so 
and found that they measured lo s < r „ to ,JJJ 0 mm. long, while 
those of tho true ColMotrichum goHHypii, lio says, are usually 
at least mm. long, the limits of length being to 

,,Voo mm. Miss Mouthworth’s original technical description of 
(\\pmypii' may lx* quoted here: - 

fc Collelotrichum gomypii^ n.s. On cultivated cotton, may 
occur on any part of tho plant, especially injurious to bolls. 
Mori orbicular, dark coloured, or covered with a pink powder. 
Acervuli erumpenfc, distinct only when young. Spores irregu¬ 
larly oblong, usually with a'light spot in the centre, often 
acute at one end, colourless singly, flesh coloured in mass, 
borne on short basidia or long setae. Basidia colourless, vary¬ 
ing in length, at least longer than the mature spore, very 
rarely branched, borne on a stroma of varying thickness, 
i oo 7 ) - i 3 *ot> x i o’© o' mm. Setae occurring singly or in tufts, more 
abundant in older specimens, dark-brown at base, but nearly 
colourless at the apex, septate, often irregular in outline 
straight or floxuose, rarely branching, often henring spores. 
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Mycelium septate, intra- and inter-cellular, usually colourless, 
producing secondary, dark-coloured spores, especially when it 
ha- simply tlu 1 form of a germ tube. Stroma of varying thick¬ 
ness, often penetrating the plant tissues for some distance, 
becoming dark coloured with age or where setae are borne.’ 

It will be seen that the We-1 Indian fungus agrees with 
this description, excepting in the size of its spores. Professor 
Atkinson says that Lhe-e ‘vary greatly in size from , to 
10 " 00 mm. in diameter, by M ' M ; 0 to ,■*!!„ mm. in length.’ 

JMy seeond series of cultures was started from a boll from 
a different estate in Barbados, not that from w hich the speci¬ 
mens wero sent 
to Mr. W. A. 

Orton. The 
spores in this 
series, measur¬ 
ed again and 
again here, 
were to 

I (Ml O hi 

diameter by 

idiio ^ i o d 

in length. 

As regards 
length, these 
spores, then, 
come within 
thelimitsgivon 

by Miss Soutlnvorth, but they do not come within the limits 
given by Professor Atkinson. The spores are also somewhat 
more narrow than those of the original C\ goHxypii. The 
difference in size in the spores is well shown in fig. 7 ; these 
wore drawn side by side to the same scale with the camera 
lucida. 

Mr. Orton kindly sent mo a tube culture of the true Coll do- 
h'ivhuHhuoHHypii o\\ gelatine. Prom this I made cultures parallel 
to those of the West Indian CoUotolricluun on the different 
gelatine media. The fungi on those appeared very similar, 
showing much the same differences as one another on the 
various media. The size of the spores, however, remained 
constant, and it was from two of these cultures that the 
drawings for (ig, 7 were made. Then 4 were slight differences 
in the two fungi in tlmir modes of growth, almost too slight to 
be described. It seemed to me, however, that the American 
fungus was somewhat more 4 rapid in its growth, and somewhat 
less hardy and vigorous, under the conditions obtaining here, 
than the West Indian one. 

On the whole, I am inclined to think that the two fungi 
are not specifically distinct, but that the West Indian fungus 
is merely a variety of Cofldofriclnun (lOHnypii , which has 
become slightly modified from the parent form in becoming 
acclimatized to West Indian conditions. Should this prove 
to be the true state of affairs, I should suggest the name 
C\ goHsypii, vnr. burbadvHHe, u.v,, for the West Indian fuugus, 
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Km. 7. Spores of (a) (\ytmyyii, v*ir. h'tvUmh i/v. 

(l>) C. (fo^ni/yiL 

Same magnification, showing differenco in mzo, 
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distinguished from tlio ty])ical form by its spores being 
generally loss than ,J3 0 mm. long and only To \ )(1 mm. broad. 

The problem of identity is an interesting one from tlie 
scientific point of view. It may be that further study would 
show greater differences than any 1 have mentioned. On the 
other hand, there are indications that the size of the spores is 
not a constant character, and the two fungi may be identical. 
h\>r all practical purposes the differences may, so far as 1 can 
see, be ignored. 

General Remarks. 

The most noticeable feature about the Colletotrichum is the 
vitality of its mycelium. Miss Soutlnvorth 1 gives the following 
note on this point:— 

‘ The fungus retains its vitality under very adverse circum¬ 
stances. Some specimens of diseased bolls were allowed to lie 
in the heated air of the laboratory for a month or more. The 
pink spore powder was then entirely washed from the surface, 
a piece cut out and soaked, and placed under a boll glass. In 
three days the surface again showed small masses of piuk 
spores that had boon produced since the fungus was put under 
the boll glass.’ 

The following facts illustrate this point oven more 
strikingly. The tube culture sent me by Mr. Orton was 
dated November 16, 1603; for various reasons this was not 
opened until July 7, 1904. By this time tlie gelatine had dried 
up to a thin layer on the side of the tube, and it seemed 
impossible that the fungus should have withstood dcssicatiou 
for so long. However, plates were infected from this gelatine; 
the dried-up mycelium soon commenced to grow, and four days 
later was producing spores in abundance. The mycelium is thus 
capable of withstanding dcssicatiou, not to speak of climatic 
changes, for eight months. 

Another point brought out in these cultures is the marked 
saprophytic habit of the fungus. As has been shown, it will 
grow well, and reproduce itself freely, on such widely different 
media as moat extract, a decoction of cotton bolls, sugar-cane 
slabs, and slices of sweet potato. 

It is most markedly parasitic upon somewhat llouliy, 
delicate tissues, such as those of the cotyledons, seodliug stems, 
and the bolls of cotton. It docs not seem able to infect 
healthy mature leaves or healthy stems. It is probable that 
Htems and leaves are only attacked when they are already dying 
or dead. 

It was at first thought possible that the fungus gained 
entrance to the plants at the seedling stage, and that tlie 
mycelium spread through the tissues and so infected the bolls, 
as it were, from the inside. This is what happens in a good 
many of the smut fungi (Uxtilagineae), There is, however, no 
evidence that tlio mycelium penetrates deep into the tissues of 
the stem and spreads from there to tlio leaves and bolls. In 
my experiments, too, when seedlings were attacked they wore 
always killed off, though this need not necessarily be tlio case 
with plants growing in the open. Then, as Professor Atkinson 



points out, tlie fungus very quickly establishes itself and 
produces spores in a few days. 

It would scorn, thou, probable that the life-history of the 
fungus runs ns follows : It passes over the time from the end 
of ono planting season to the boginning of another as mycelium 
in diseased bolls, etc., lying about the field; this mycelium 
remains alivo and is wakened to reproductive activity again 
by wet conditions. In this way spores are produced ready to 
infect the seedlings as they appear above the surface of the soil. 
On these seedlings the fungus gets another start and passes 
from these to dead and dying leaves, leaf-sears, etc./thus hang¬ 
ing on until the bolls are being formed. The bolls are then 
infected, and each ono attacked is a fresh starting point for the 
disease, the fungus on each producing fresh crops of spores as 
the conditions become favouiable. 

Another way in which the fungus may tide over from ono 
planting season to another is by means of spores attached to 
the seeds. As the fungus grows on and in the bolls, not only 
spores but mycelium might easily become held in the coats of the 
seeds. JVIy experiments show that spores hold in this way can 
infect seedlings. Professor Atkinson, as noted on p. 182, attaches 
great importance to this method of carrying over infection 
from one season to another. lie says that antliracnose spores 
have been found to germinate when taken from diseased bolls 
after five months. 

These points are of importance practically as showing our 
most promising methods for dealing with the disease. It is of 
the utmost importance, evidently, to destroy all diseased bolls 
as soon as possible. If these are left the fungus will not only 
goon producing fresh crops of spores, and so infect healthy 
bolls throughout the crop season, but it will also live in them 
until the next planting season and so be ready to attack the 
next crop. When possible, diseased bolls should be removed 
and burnt as soon as they are noticed. When this cannot 
possibly be done, at least a clean sweep should bo made at the 
eud of the crop season. When burning is impossible, the 
diseased bolls, etc., could ho collected and buried in a cane Held 
after being thoroughly mixed with lime. 

Jhirning, however, is the best treatment wherever it can be 
applied. Too often, 1 have seen old fields of cotton left standing 
after all the crop has been gathered, and when nearly all the 
bolls remaining are worthless or diseased. Such plants should 
have been got rid of long before, 

For the same reasons cotton should not bo planted on the 
same hold two consecutive seasons. This, of course, applies 
especially when the crop has been badly attacked the first 
season ; but rotation should be practised whether this has been 
the case or not. 

Another point is to prevent the disease spreading by means 
of spores, etc., attached to the cotton Hoed. For this purpose 
all the seed imported into tho West Indies this year by the 
Imperial Department of Agriculture lias been stooped in 
a 1:1,000 solution of mercuric chloride (corrosive sublimate) for 
ono hour. This is a precautionary method which should always 



be carried out. Tlio germinating capacity of the seeds lias been 
pioved to be unaffected by the treatment. 

Another preventive measure is, when selecting seed for 
planting, to select only that from healthy plants. This will 
dually result in breeding a resistant race of cotton, besides 
avoiding the chance of directly spieading the disease by spores 
on the cotton seeds. Mr. Webber ‘ thus refers to this point: 

‘ Antlnaenose, another serious disease produced by 
a parasitic fuugua, i-> much worse on certain vaneties than on 
others, and individual plants have been observed to vary 
considerably in degree of susceptibility. Here again there is 
evidence of an opportunity for the plant breeder to secure 
material for experiments in the breeding of immune varieties.’ 

Spraying I do not think is likely to be a practical remedy 
for anthracnose. It would have to be carried out at a time 
when some, at least, of the boll« are opening, so that, without 
exti erne care on the part of the operator, a great deal of the 
1ml might be badly injured. Whether the application of dry 
fungicides might be more practicable is a matter for experi¬ 
ment. 1 can find no record of any successful fungicidal 
treatment of anthracnose. 

A word may also be said here about the best season for 
planting; the development of anthracnose and its spread in 
a field is much more rapid in wet weather than in dry. Conse¬ 
quently, so far as this disease is concerned, it will be better to 
l>laut cotton at such a time that the development and ripening 
of the bolls takes place iu dry weather. Opinion in Barbados 
is divided between early planting—iu May or June—and late 
planting in September. In Montserrat and St. Vincent early 
planting seems to be generally favoured. With early planting, 
if the weather is very wet in December and January, anthrac¬ 
nose is likely to be abundant: on the other hand, the crop may 
suffer from drought in a dry December and January, if planting 
is too late. At any late, the relative abundance of anthracnose 
should be borne in mind in the experiments which are beiug 
carried out to ascertain the best season for planting cotton in 
the West Indies. 
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THE MUSCOVADO SUGAR INDUSTRY IN 
BARBADOS AND THE LEEWARD 
ISLANDS. 

ItY IIIS HONOUR KOIIKUT IIIKOMMfiV, 

Administrator of St. KittVNevis. 

The muscovado process of sugar making dates hack to tho 
time when the sugar-cane was lirst introduced into the West 
Indies, and it is astonishing to note how little change has been 
made iu tho process during the 250 years that it has boon in 
vogue.'* 

In'lhe early days of the industry only animal and wind 
power were available for the heavy work of driving tlie mills.t 
Plantations were therefore laid out to produce from 100 to, at 
the most, 800 tons of sugar, and equipped with factories of 
corresponding size. When steam power was introduced these 
small factories were perpetuated,and only in a few cases, where 
contiguous plantations happened to be held by the same owner, 
has contralualion boon attempted. In Barbados, for example, 
there wore, in 1807, 110 estates, of which only twenty-three are 
over 500 acres, of the remainder, 175 are over 200 a cron, 108 are 
over 100 acres, and 180 of less than 100 acres, j Only ninety-nine 
estates employ steam power, the remaining 811 being dependent 
on wind power. There is no up-to-date machinery, and only 
eight plantations, aggregating 5,000 acres, have vacuum pans, 
all erected prior to 1881. There is no triple-effect machinery 
on any estate in Barbados. 

In most parts of the world the muscovado process of sugar 
making has given way to tho vacuum pan, but it is a curious 
fact that the three British West India Islands most dependent on 


‘ The lion. K. Watts' Report on Sugar Industry, Antigua, .January 18SM. 
I The Hon. 0. Ronnott. Pupcron (Vntral Factories, Antigua, Minch 180(1. 
j Itvjwrf of Royal {WniitaifoN, 1807. App. A., pp. IMS 7. 
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their sugar crop, namely, Barbados, SI. Kilt’s, and Antigua,* 
still continue to make, almost entirely, muscovado sugar by 
a process which is admittedly antiquated, imperfect, and waste¬ 
ful. The explanation as to why those islands have not adopted 
improved machine!y in the past, when the industiy was 
a paying one, is briefly as follows:- In all of them 
cultivation has been most candidly earned on, and lho soil 
produces a eano containing juice of exceptional richness, t Theio 
lias always been a plentiful and cheap supply of labour, so that 
in prosperous times the profit deiived from inu&co\ado sugar 
was so good that the proprietors of plantations wore content 
and had no motive arising from a lelt necessity for adopting 
improved machinery. Until a few years ago the profit on 
muscovado sugar was still good, and it is only recently that 
severe losses have been sustained and the credit of the industry 
has fallen so low that it is now almost impossible to raise 
money at a fair rate of interest for the erection of new 
machinery. ' In thoso West Indian Colonies, on the other hand, 
where improved machinery has been adopted in the past, as in 
Demerara and Trinidad, the reason for this advancement is to 
be found in two factors ; namely, (1) the canes are less rich in 
sugar, and tho juice is of a lower degree of purity ; and (2) the 
high cost of labour, which makes the cost of cultivation 
higher. 

This view has been clearly stated by Dr. Watts in a paper 
read before the Antigua Agricultural Society in 1891, in which 
ho says: ‘The quality of the juice has probably had an 
important bearing on improvements in sugar making in any 
given district. In places like the Leeward Islands, Barbados, 
etc., where the juice is rich and with a small glucose ratio, 
muscovado sugar is easily made, and as the cost of the 
necessary plant is small, the muscovado process has suited the 
industrial conditions of those places. ... In those 
places, on the contrary, wheie the glucose ratio is high, as in 
Louisiana, and I think 1 may add Demerara ami Trinidad, 
muscovado sugar could only be made with difficulty, hence 
it became absolutely necessary to adopt other processes, and it is 
in these places that the greatest improvements in sugar-making 
machinery have taken place, and the triple-effect and vacuum 
pan are regarded as the only remunerative sugar-making 
appliances.’ 

Before going fully into the arguments for and against the 
continuance of the muscovado system in the Leeward Islands 
and Barbados, it will be as well to state briefly the main 
differences between the two kinds of sugar and the systems by 
which they are made. 

Muscovado sugar is usually made in small facto ties 
producing from 100 to T>00 tons of sugar per annum, and tho 
process, as at present carried on, is a crude ojio, the sugar being 
made in open pans and tho crushing of the canes being very 


A small, up-to-date fatdory lwih Utelj been completed In Antigua, and 
a larger one Is now also lu»ing erected. 

t Report of Royal OohuhM oil, 1807. App. (\, part ili, p. 15(1. 

£Rcjioi't of Royal (Joinmintsion, 18117. App, 0., part xi, p. 157. 




impel feet. Tho sugai pioduccd is of an mfcnoi <jnali 1 \ hmdly 
over pokm/mg moio than 81) to J)0\ and owing to it* 
moist natmo often losing, when shipped, upwardsot r > pel cent, 
by diaining. y Tlu* maohinoiy, on theothoi hand, is inexpensive, 
and the molasses ninth liohei and moie valuable than that 
produeed in fat toiies making a highci-glide *• ni»-ii In a few 
words, the advantages and disadvantages of the muscovado 
j>iinoss me : 

1 . Adunilnqt* 

(a) Owing to the small size of tho faeioiies and the 
ciudo maohinoiy used, they aio inexpensive to maintain and 
comptuatively cheap to elect. 

(/>) Tho molasses oommand a oonsideiably highci piite 
than tho molasses usually pioduccd by higher-class machinety. 

2 , Disadhtuifayis 

(a) Owing to tin* piesent impel feel ei ashing, only 
aboul 53 per rent, of the juiee is o\li acted fiom the eanes. 

(h) The sug ir pioduccd is of a low guide. 

(0 r llie sugar loses something like 5 per eent. by 
diaining when shipped. 

Dukoi giey eiystals me piodneed for the most pint in 
central faetmies eapahle of making not le-s than 8,000 tons of 
sugar per annum. |N. B. ft is umlesuable, for various 
reasons, which it is impossible to go into heie, that these 
factories should be smaller. | The pi oeess by vvliioh this kind of 
sugat is produeed is wluit is kuown as tho vacuum pan with 
tiipleoffeot, which, by evaporating tho juice in vaouo and 
thereby reducing its boiling point, increases tho yield of 
crystals and pioducos a sugar polarizing about 90. 
Owing to the improved methods of crushing the canes 
employed in stieh a faitoiy, fiom 70 to 72 per cent, of tho juice 
is extracted from the canes. 

The molasses, howevoi, are usually not noaily so valuable as 
tho-e pi od need by the muscovado pi oeess. Briefly stated, tho 
advantages and disadvant igos aio: 

1. AdvunUtm s. 

(a) Seventy per cent, of the juiee is oxtiaeted vvlieie 
usually 5*5 pm emit, is exliaetod by tho muscovado process. 

(/>) The sugar produeed is of a higher quality and 
commands a iclatively higher price. 

(0 cheater centralization. 

(d) By the central factoiy system the planters can 
devote* all their attention to glowing the cams, whoioas under 
the old system they aie both cane glowers and manufacturers. 

(c) There is no loss by diaining when the sugar is 

shipped. 


* Ktjtotf of Jiot/ai CWw/ss/o/#, IM)7. App. pail is,]). 1~>7. 
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2. DimdranUtf/es*— 

(ct) Central factories require a large outlay of capital 
to erect, and are costly to keep up. 

( b ) The molasses are usually of little value. 

Such are briefly the advantages and disadvantages of 
the two systems. At fir»t sight, and considered apart from 
local conditions, there can he no doubt that the central factory 
system has the appeaianoo of being the better, yet there ate 
people of considerable experience who maintain that, so far as 
Barbados, at any rate, is concerned, this is not so, and that the 
muscovado system is best suited to the industrial condition of 
these inlands, and tliat they would "make a mistake if 
they were to replace their present process by more modern 
machinery producing a superior class of sugar, because there is 
a definite market for muscovado sugar and the total quantity 
produced is relatively quite small. 

This view is supported by the following arguments : 

(1) That the muscovado system is well suited to local 
conditions which make it difficult to obtain the combination, 
of a sufficient number of estates to support a central factory. 

(2) That, although the method of manufacture is admittedly 
imperfect and wasteful, yet, on tho other hand, it is simple 
anil easily understood, and the machinery is comparatively 
cheap and inexpensive to keep up. 

(3) Tliat, although the sugar is of a low grade, yet it is 
saleable at a fixed ratio of price and, therefore, owing to the 
high price the molasses command, it is more profitable to the 
planter in these islands to make muscovado sugar under 
present circumstances than it would be to erect central 
factories. 

The fii'nt argument is not of material importance, the 
local conditions referred to being more of* the nature of hin¬ 
drances to the adoption of new methods than arguments in 
favour of the old.* They are childly duo to want of reliable 
information as to the relative merits of the two processes, and 
to an uni>rogressive policy among the planting community 
in the pant. It will be as well, however, to note them before 
proceeding further. They are briefly : - 

(a) The small size of the estates. 

(h) Want of reliable data. 

(r) The only vacuum-pan factories which have come 
under the direct notice of the local planters have been small 
ones, which have not been successful. 

(a) and (6) have undoubtedly been great obstacles in 
the way of the adoption of central factories, because, for the 
erection of a central factory, it is necessary for several estates 
to combine, discard all existing machinery and invest their 


3 ftt’iwt of Hoyu( CvHimiMioH, ISD7. App. <\, pari iii, p. loll; pari \1, 
p. 157. 
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capital in n costly factory of a type siu*h as all local sugai 
makers me unfamiliai with 

With legald to (<) it is uiLeicsting to note the explanation 
given foi the want ol success of these small vacuum-pun 
tactoi ies, none of which, it should be noted, possess ti iple-eliec i 
machine^. In a repoit on central l id 01 ies diawn up by 
a Committee of the Haibados House of Assembly m 1M15, it is 
stated : 

‘Some few owners have gone a small part of the way 
(towauls tho election oi* central faetoiies) by the erection ol 
vacuum pans and have met with somcdegice of success; but 
these pans have been managed in no scientific manner, and no 
attempt has been made to obtain from them the most and 
best woik possible. No attempt has been made at double 
ciushing, which is claimed to give <-01110 20 per cent, more juice 
from the cane. No system of weighing and testing all the cane 
to find out the loss sustained in manufactuie has been adopted/ 

Tlie second argument can best bo illustiated by figures. 
The cost of a 000-ton muscovado factoty is roughly £3,000; 
that of a 3,000-ton vacuum-pan cential factory about £10,000, 
i.o„ 4125,000 foi machinery and £15,000 foi buildings, ole. The 
wear and tear of machine! y is much less in a muscovado factory 
than in an up-to-date central factoiy, so that wheio 1 per cent, 
on the cost of the maehineiy is ehniged for maintenance of 
machinery in the central factory, it is only necessary to clnugc 
2 per cent, in the muscovado; that is, 4s. per ton of sugar 
made in the muscovado factory, and O.s. 8d. per ton in the 
central factory. Owing to the huge outlay of capital, annual 
charges must also be made against the central factory for 
interest and sinking fund, say, at 5 per cent, and 1 poi cent., 
respectively, on the total capital sunk in the factory, making 
10<t. 8d. and 18#. Id. per ton of sugar produced. 

iPhe muscovado process is simple and easily understood and 
so does not require a*- large an expert stall* as is necessary in an 
up-to-date eontial factory with its intricate machinery; but 
although this is the ease, the * expert 1 wage bill of the central 
factory is less per ton of sugar produced than that of the 
muscovado factory, viz.: 

Muscovado, C< nfral Factory, 


One Manager 

Cl BO 

Factory Manager . 

cm 

One Oveiseer, Account¬ 


Engineer 

Chemist .. 

230 

ant , etc 

«.)() 

. 200 



Overseers, Account¬ 




ant, etc. 

. 320 


C210 


451,170 

10#. per ton of sugar produced. 

7s. lOd. per ton of sugar 


produced. 

So far, the expenses per ton of sugar are less in the munco- 
vado factory than in tiro central factory, but owing to tho 
imperfect crushing in tho small mills of the muscovado factories, 
there is a considerable quantity of the juice wasted, and it is 

— A . . . . — ■ ■■- . . .—. 

Dr, Walts’ Report on Sngm Imlusti) in Antigua, 
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not unusual that such mills should yield only from 50 to 00 per 
emit, of the weight of the cano in the form of juice, whereas 
72 por cent, ought to he obtained by the mills of largo factories. 
This is a serious loss, and is only slightly compensated by the 
juice obtained by the higher pressure being slightly loss rich 
in sugar. The actual loss is more apparent when we compare 
the quantity of canes required to produce a ton of sugar by tho 
two processes as shown in the accompanying table, taken from 
some figures drawn up by Dr. Watts in December 1902:- 


Pounds of cano sugar per Imperial gallon of 
Juice ... 

Total solids 
Purity .. 

Specific gravity ^ (\ 


1-80 
2*045 
88 per cent. 

1*0748 


Crushing by mill, 
percent. 

Extraction, per cent, 
(billons of juice, 

per ton of sugar 
Tons of cane, per 
ton of sugar 


MiiHcovaflo. 

Cei>lml . 

55 

70 

78 

88 

1,595 

1,111 

13*91 

9 00 


By the above calculation, under present conditions it takes 
13*91 tons of cane to produce 1 ton of muscovado sugar 
where it takes 9 09 tons to produce 1 ton of vacuum-pan 
sugar. 


It is interesting to compare this estimate with the results 
obtained in central factories in other sugar-making countries. 


Tn Egypt about 10 tons of canes yield 1 ton of sugar.* 

In Queensland practically 9 tons of canes yield 1 ton 
of sugar. 

In Dcmerara practically 11 tons of canes yield 1 ton 
of sugar. 

in Trinidad about 10£ tons of canes yield l ton of sugar. 

In Hawaii 7A to 8^ tons of canes yield I ton of sugar.t 

As the canes grown in Barbados and the Leeward Islands 
compare for richness in juice most favourably with those 
grown in Hawaii.^ the estimate of 9 09 tons of canes to 1 ton 
of sugar should bo fairly accurate, but in order to bo on the 
safe side, 10 tons of canes have been reckoned in tho following 
calculations as necessary to produce 1 ton of sugar. 

Tho cost of growing a ton of caues and bunging them to 
tho factory (including upkeep of stock) on a muscovado estate 
is about 7«. (W. The cost of canes to a central factory, 
buying canes on a sliding scale calculated at tho market rate of 
lb. of 90 dark crystals, f. o. b. West Indies, for every 


3 Report of Royal CommiHsion, 1807. App. (\, part xi, p. 157. 

| Report of Committee on Central Factories, Harlwulos ; 1805, n. Jl, 
} Ibid, p. :i. 
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100 lb. of canes delivered at the factory, would bo 8s. 8*90d. 
(say, 8s. I (L) per ton of eane-. when the f. o 1>. value of 
00 crystals is 1*0 5s. per ton. The co-4 of eanes per ton 
of Migar made will therefore bo 11 18s. Sr/, in the raw* of 
the muscoxado factory, and II 0s. Id. in the case of the 
central factory, supposing II tons of canes to be required 
to produce 1 ton of sugar in tins former, and 10 tons in the 
latter. 

The cost of manufacture/ including labour, fuel, transport 
of canes to the factory, bags, stores, chemicals, and transport 
of sugar to the wharf, if the factory i-, within a few miles of 
the port, should not exceed 80s. per ton of sugar made in 
a central factory with greou-mogas.s burners requiring prac¬ 
tically no coal. The cost of m mufacturo in a muscovado factory 
in about 11 10s. lOd. pot* ton of sugar made. There are also 
other annual expenses such as taxes, insurance, etc , amounting 
to 11 per ton of sugar in the case of the muscovado estate, and 
2s. 10<7. in the ease of the central factory. (Noe pp. 207 and 200.) 

The total eost of production in the two cases per ton of 


sugar, calculated here 

is as follows: 



M a wont do. 

Central Factory 


C s. <1. 

J C H. <1. 

Maintenance 

1 0 

0 8 

Interest. 

10 0 

18 4 

Stall* 

10 0 

7 10 

Canos . 

... 1 IS 0 

4 8 4 

Manufacture . 

... 1 10 10 

1 10 0 

Sundries ... 

... 1 0 0 

a 10 


t0 5 1 

£7 l 0 


The actual cost of production per ton of sugar is therefore 
considerably loss in the central factory than on the muscovado 
(‘.state. This is not disputed, but what the advocates of the 
muscovado process maintain is that, although the actual cost of 
production is greater per ton of sugar, the muscovado molasses 
are much richer and more valuable and more than compensate 
for the loss per ton of sugar. 

This is argument (8), and in order to deal fully with it, it 
will be necessary to consider the argument under two headings : 

(a) the value of the sugar, present and future. 

(b) the value of the molasses, present and future. 

Muscovado is a low-grade, raw sugar seldom polarizing 
more than 81) to 90 and sometimes as low as 88‘. This 
variation in quality is one of the greatest defects of the 
muscovado process the crudo method of manufacture prevent¬ 
ing anyone being able to rely on producing a sugar of a certain 
grade, as it not (infrequently happens that the sugar is 
damaged in the process of manufacfcuro.t 

* Report of' Royal ('oMHittMhtu 1897. App. 0.,part i, p. IHti. 

Report of Committee on Central Faeforien , lbirbmlos; 1805, p. 8. 

+ Report of Royal Commission, 1897. App. (»., part xi, p. t!>U, 
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For some years past practically no muscovado sugar has 
found its way to the English maiket, with the exception of 
a relatively small amount of an especially good quality for 
grocery purposes and perhaps for biscuit and chocolate making. 
Almost the entire crop has gone to the United States and 
Canada, but the United States market is being giadunlly closed 
against West Indian sugar, and the consumption of sugar in 
Canaria does not at present exceed 170,000 tons, so that West 
Indian sugar makers will ha\o to turn to Great Biitain lor 
a maiket for their smplus sugar, xxhoie, now that bounties 
are abolished, they will be able to compete with continental 
beet sugar on equal tonne. Hut while it is confidently expected 
that West Indian crystal sugais will soon establish them¬ 
selves in the British maiket, theie aie many people who 
entertain giave doubts as to the futuie of muscoxado sugai 1 -. 
Tt is stated that the maiket for it is uncertain : that, while 
low tests (83 to 80 ) will be acceptable to makers of 
brewing sugai, 87 to 02 tests will not find a leady market 
among icfineib, who picfer crystal sugars; and fuithoi, 
that with a long sea xoyage and the difficulties of handling 
in Biitisli poits, muscovado sugai is at a disadvantage as 
compared with crystals. 

The liist objection, viz., that the maiket is uncoitain. 
assumes that muscovado sugai is an article quite apait from 
dark crystals and 88 per cent, beet; that it is not in the same 
general demand for refining purposes, if in demand at all; and 
that it is only bought when other sugars aie unobtainable. 
This I believe not to be the case. Most refiners will buy 
muscovado sugar at a certain ratio of pi ice according to the 
pmity of the sugar, even if sufficient crystals are made to 
supply the xvorlri’s demand for sugar for refining purposes. 
This ratio is roughly as follows: if 88 pei cent, beet (i.e,beet 
sugar polarizing about 91 which give^ a net analysis of 
88 per cent.) U 8s. (Jr?, per cwt. (cost, freight and insurance), 
90 dark crystals will be worth 9«. per cw fc., and 89 muscoxado 
8#. per oxvt. There seems to be no doubt xvliatexer that 
there will always be a market in the United Kingdom (so 
long as sugar refining is carried on there) foi muscovado 
at this ratio of price; but at the same time it must bo borne 
in mind that even if the production of muscovado decreases, 
there is no likelihood of the price rising above thi<* ratio, 
except perhaps with regard to a small quantity for grocery 
purposes. 

We may safely say, then, that 89 J muscovado is saleable 
in the British market within 20*. to 25#. per ton of the 
current price of dark crystals. But a mistake must be 
carefully avoided, xvliich has hitherto led to some confusion in 
most comparisons between central factory and muscovado 
methods. Muscovado sugars have been dealt with as if they 
always polarized 89 , and central factory crystals (1st. sugars) 
90 . The latter is true, but the former is not, owing to the 
imperfections of the muscovado process. The loxxer-test 
muscovado sugars rapidly diminish in value, e.g., when the 
market price of 89 a muscovado is £7 10#, an 86° to 87 
sugar is worth about £0 17#. Or?., and an 83 to 84 about 
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£5 19s. Of7. This difference in value and (Impractical impossibility 
of any muscovado estate owner being aide to say for certain 
what grade of sugar he is going to produce in any given year 
must not he lost sight of in reading the comparison gi\en at 
the end of (his memorandum between the expenses mid receipt*- 
on a muscovado estate producing an SO pm* cent, sugar and in 
a eential factory producing 0(3 percent, crystals. 

With regard to the second objection, the long sen voyage is 
undoubtedly a drawback, for, owing to its moNi, nature, 
muscovado sugar would in all probability lose not loss than 
5 per cent, of its weight by draining during tlio voyage. Hut 
with proper precautions, there should Ik* no difficulty as to 
handling in British port*, as all sugars can be sold ex ship 
without any handling or landing charge?. 

What the future of tin* sugar industry will bo it is 
impossible to prophesy with any degree of* accuracy, but an 
estimate of the probable price of sugar, when conditions again 
become normal, can bo formed, sufficiently approximate for the 
purposes of this memorandum. 

Owing to tiie cartel and bounty systems there has been an 
immense ovei production, resulting in a surplus of about 1,500,000 
tons which lias to bo carried over from >ear to year ;* and only 
as this surplus is disposed of can an increase in the present 
price lx* looked for. It is hoped that the surplus will lx* dimin¬ 
ished by tlu* increased consumption of sugar on tin* continent, 
owing to the lowering of import duties to meet (lie requirement h 
of the Brussels don vent ion. and by a decrease in the production 
of continental beet sugar; but it is not to be expected that the 
diminution will be anything but very gradual. It is estimated 
that the increase in the 1003-1 crop is close on 500,000 tons 
(cano and beet), which will have to bo got rid of before there 
can be any diminution of tlu* existing surplus; but so far as 
can be judged at present from tho continued increase in the 
consumption of sugar outlie continent since September 1 last, 
it is not unreasonable to expect that tho surplus will bo dis¬ 
posed of before the 1007 crop i*» on the market. In the 
meantime prices must continue below natural cost of production 
until all the surplus sugar is digested. 

When the surplus is disposed of, the price of sugar will 
depend on tho natural cost of production that is to say, as 
conditions arc at present, on the cost of production of 88 per 
cont. boot, on which the price of other sugars is based. Boot 
sugar costs on the average about III) per ton to produce, f.o.b. 
Hamburg, which, plus 5s. freight to Kngland, makes tlie cost of 
delivery in Kngland, less duty, £1) 5s., requiring a soiling price 
of about £10 per ton to give a fair profit. At the ratio of 
price mentioned above, dark crystals will be w'orfch, f.o.b. West 
Indies, £9 5s., i.o., £10 plus 10s, (for higher test) minus 25s. (cost 
of freight ami insurance); and 80 per cent, muscovado £7 15s. Orf., 
i.e., £10 minus I0s. (for lowror test) minus 0s. (W. (5 per eont. loss 
by drainage) minus 25s. (eost of freight and insurance)sliow- 


IVs/ hnlftt ('miUHftfrr Vol. XIX, p. 58. 
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iup: an advantage of about £1 0*. 0d. pen* ton of sngnt in 
favour ol tlie* central factory pioeess. 

The value of the mohisies on which the muscovado indus¬ 
try s<> largely depends is about (if/, per gallon (including 
picknge).* There aie usually about SO gallons toe\ery lonol 
muscovado sugai pioduced, making the \ahie of molasses per 
ton of sugar €2, and the total \alue of a ton of muscovado 
sugar and molasses, fob West Indies, £0 I5 k. Or/, as 
computed with £0 5 k. for a ton of dark crystals and its 
molasses; an advantage of 10s. Or/, in favour of the musco¬ 
vado process. But the cost of producing a ton of muscowulo 
and its molasses has been shown to be C2 Is. Id. more than the 
cost of a ton of dark crystals and its molasses, leaving a balance 
of £1 10s. lOd. per ton of sugar produced in faiourot theeential 
factory. With sugar and muscovado molasses at the price 
mentioned, both processes show a fair profit per ton of sugar, 
i.e, 10a. 2d. per ton of muscovado sugar, supposing only 
81) sugar to bo produced, and £2 la. ()</. per ton oL* dark 
crystals. 

It will, however, be obsened Unit, wdiile both processes 
show a profit, the muscovado estate is largely dependent on the 
value of the molasses and would be seriously affected by a fall 
in the pi ice of that article, whereas the central faetoi y is notin 
the loasb dependent on its molasses, which are usually of small 
value. The advocates of the muscovado industry are confident 
that the present price of molasses will at nuy rate continue, if it 
does not increase ; they argue that muscovado sugar, or at any 
rate molasses, must increase in value as muscovado works 
decrease in number, a decrease which is steadily going on 
owing to the erection of eential faetoi ies in Porto Rico 
Louisiana, and elsewdicie. If this argument is cowed, no 
doubt the owmers of muscovado estates would bo justified and 
oven right in continuing their present method of manufaotuio ; 
but it assumes two tilings: 

(1) That the demand for molasses will not decicase, 
even if it does not increase. 

(2) That molasses produced by the muscovado process 
have a monopoly of the molasses mnikct; or, in other Avoids, 
molasses, or, at any tale, good molasses, cannot be pioduced 
by any oilier piocess lo compete successfully with the 
muscovado pioduet. 

First, as to the demand for molasses. Is it a steady 
demand or is it liable to fluctuations? 

In the past we know there have been serious lluetnalions ; 
but suppose these to have been dm 1 to overproduction ; is the 
future maiket likely to lx* a steady one, even with the 
diminished supply? There seem to be no data on which to 
base an opinion. Molasses are not a staple article of consump¬ 
tion (except perhaps among certain classes in Canada and 
Newfoundland), nor are they in demand as raw material for 
any article of manufacture commanding a ready maiket, They 
must therefore depend for their market on popular taste, and 

* In Itaihcvlos 100 gallons ate usu«ill\ obtained. 



m 


their piioe must m consequence bo liable to flueination*-, 
although peihaps not sufficiently gloat to euii'-e sci urns losses; 
that is if assumption (2) l*. eoneot But is it . J II is the musco¬ 
vado mdustiy a monopoly’ of tin* molass<s Dido^ There i-. 
e\ei y indieition that it has not \licnl\ tlieie aie mixtuie-. 
oil tin* ltnikot composed paitl> of mol is-is and putly of 
glucose sj rnj) nude horn Indian <0111 which aie lcpcntcdh 
sold as bona fide molasses, and in tlu k New Yoik nmket. at 
any late, it is alieady lecogmzed that the pi ice ol molasses 
depends in a threat mousuie on the Amoi iean com cm op ; foi it 
the eorn crop is good and glucose is cheap, the mixture 
refened to will be largely substituted foi pine molasses * 

Such mixtmes must tend to keep down the pi ice of 
ordinaly molasses. But e\cn allow ing that they w ill not affect 
the price of best molasses, it does not seem likely that musco¬ 
vado estates will have* a monopoly of tins class of molasses, for 
there is nothing to pi event then being made equally well in 
modern iactones if sufficient inducement existed, as Ins been 
(dearly pointed out by Sir Daniel Moms 111 the pamphlet 
Barbados and Porto Bho A/o/osscs, 1 DOB, p 80, in which he 
wrote: k ()n estates whoie \acuum pans aie in use, we aie of 
opinion an excellent table s>rup could be produced by 
decolourizing the cane juices with sulphiu funie-> Hum adding 
lime nearly to neutrality, evapoiating the juice in the taychcs 
to thin syrup, adding, if necessary, some citric acid, settling 
the syiup to allow the impurities to subside, and afteiwaids 
concent!nting it in the vacuum pan. Syiup made this way 
should bo of a nice golden colour and w 01 111 as much as the 
best Poito Rico “Fancy" molasses. A similar process would 
bo applicable also in the ease of central factories. In addition 
a properly equipped factoiy would recover at least 25 poi cent, 
more of the saccharose in the canes that is now lost." 

Dependence, therefore, on the price of its molasses for 
a prolit must make the muscovado industry liable to serious 
ups and downs, and the financial position of a muscovado 
estate fa! less secure than that of a cenfcinl factoiy producing 
a staple article of consumption. But while considering this 
argument as a serious one against the muscovado process, 
1 have no intention ol asserting that thcio is likely to be 
a serious fall in the pi ice of molasses- in fact, 1 think it very 
unlikely; but, on the other hand, I do not think there will bo 
a considerable lise. What I want to point out is that for an 
industry to depend for a profit on a certain commodity 
commanding a good price, for which theio is not a genet a 1 
demand, is to render that industry speculative and tlierefoie 
unsound. 

We are now in a position to sum up the advantages and 
disadvantages of the two systems. 

Considered in the abstract, a muscovado estate cannot 
compete successfully with a central factoiy. It is contrary to 
all theories of political economy that a small (‘state, or 
a number of small individual estates, can compete successfully 

Iturbada s and Potto Itico Moltt ssm, Pamphlet Stmes No. 2S, Impel ini 
Pepaitnumt ot Aguuiltuie, p. 21, 
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with a laigo one. ft stands to loason that a capital of 
a million in Ilia hands of a single company oi individual has 
tai gieatei competitive foicc than ll ii weio divided up 
amongst sevcinl mdi\iduals In ofhet woids, meie aggiegate 
wealth ( umot <ompclo with comenlitiled wealth, i.o , twenty 
small estates cannot compete against one huge one. The 
competitive power of the 1 huge estate must he and is fm gieatei 
than that of the small ones. 

The argument foi the nmseo\ado proeess does not impro\o 
much when considered liom a piaetieal point of view. Wo 
ha\e seen that, while eult nation is cm vied on generally in 
a most eaieful and up-to-date maimei, the method of manu- 
fcietme on the muscovado estates is antiquated and impel feel, 
presenting a stiong aigument in favour of central factoiies, 
since it show s that it is bettei to sepaiate the*milling' pait 
of the business horn the -agiiculiural,’ for a man is seldom 
an equally efficient cultivator and inanufac uirei. liutapait 
from this, we find that the cost of pioduction of a ton of 
muscovado sugar and accompanying molasses is Su 2 1#, hf. 
moie than that of a ton of daik crystals and its molasses ; and 
that the sugar piodneed vaiics so much in the ca^o of the 
muscovado piocoss that it is almost impossible to draw 
a comparison between the two kinds; and that even if wo 
compare the value of 80 muscovado, and its molasses under 
most favourable circumstances with that of 90 daik crystals, 
there lemains a considerable balance in favour of the latter, 
after the difference in cost of production has been deducted. 

Iu order to illustrate more cleaily and more in detail the 
relative value of the two processes, I append figures showing the 
expenses and leceipts of a mubeovado estate producing 300 tons 
of sugar pei annum, and of a central factory producing 3,000 
ions of daik crystals por annum. 

Owing to the fact that conditions of cultivation and manu¬ 
facture vary in every island and on almost every estate, it is 
impossible to illustrate the value of the two processes by meiely 
giving figures oi two existing estates, so it# has been found 
necessary to assume that the estates, the expenses and receipts 
of which are here compared, are situated in an island whore 
conditions of labour, soil, etc, are identical. It will be readily 
seen that this is absolutely necessary, if a compaiison U to bo 
drawm between tin* two processes which will truly <-ot forth 
their j dative ukm its. The figures here given are anived at by 
taking the average of several estates, the working expenses of 
which have been kindly placed at my disposal; and the figures 
themselves have also been approved and corrected by seveial 
leading West Indian mei chants and estate owners so that they 
are as nearly accurate as it is possible to make them. 

The figures refer to: 

(1) A muscovado estate producing 300 tons of sugar and 
21,000 gallons molasses, and having 122 acres plant eanos and 
110 acres 1st. ratoons. 

(2) A central factory producing 3,000 tons of dark 
crystals per annum and buying canes from neighbouring 
estates on a sliding scale calculated at the market rate of ty ll>. 
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o{ 00 dark crystals, f.o.b. West Indies, for every 100 ]l> of vanes 
delivered at the factory, at 10 tons of eanes to 1 ton of sugar. 

(1) Cost of cultivation per acre on the muscovado estate, 
(a) Detailed voxf p< r acre of 111 arm s* of plant ranrx 


in tons ofcanvx to Uu (ten. 

e s. 

d. 

Cleaning and ranging for plough 

2 

0 

Ploughing 

5 

0 

Forking 

0 

0 

Digging cane holes, etc. 

Cutting, carting and dressing plants, planting 

10 

0 

and supplying 

18 

2 

Weeding 

2 ewt. of chemical manure at 11 n. on field, and 

1 15 

0 

800 cubic foot of pen manure 

1 17 

0 

Applying manure 

1 

0 

Cutting and tying 20 tons of canes at [Id. 

7 

0 

Heading out ditto at 2jd. 

a 

1) 

Loading carts ditto at P,d. 


2 


£0 0 1 


(b) Detailed voxt of tl<> arm* of Ixl. ratooni h per acre, 


Hi loan of canon io the acre* 

C h. d. 

Cleaning and ranging trash . 1 1 

Manure . 1 5 0 

Forking banks 2 0 

Applying manure .. . . 2 0 

Weeding ... . .. 15 0 

Cutting and tying 10 tons of canes at 5 d . 0 8 

Heading out 10 tons of canes at 8 I 

Loading carts, 10 tons of canes at 1 \d . 1 0 

Carting canes, 10 tons at 2d. 2 8 

C8 1 0 

Total vo xt of cult leaf ion* 

122 acres at £0 0#. Id, per acre* *= C78I 7 2 

111) acres at £8 In. M. per acre £885 10 0 


421,122 18 2 


HXl’KNHKH AND KKCMIITH. 

Kcpenxvx. 

(a) Staff: 

Manager. 45 150 

Overseer. 00 

(b) Taxes . 85 

(c) Insurance. 15 

(d) Interest at 5 per cent. 150 

(e) Estate upkeep : 

Repairs of oflieors 4 and Inborn ers* bouses, 
bridges over drains, clearing water¬ 
courses, digging out bush . 120 
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(0 General charges : 

Legal, telephone, cablegrams, bank charges, 

etc. 

(g) 2 per cent, depreciation on machinery value* 

£ 8,000 . . . 

(Ii) Cost of cultivation 

(i) Upkeep of stock . 

Mnnufaetme: 

122 acres at 20 Ions : 110 aeies at 10 tons : 

will yield 1,200 tons of canes; 1,200 tons of 
canes at 11 tons to the ton of nil gar will 
yield 000 tons of sugar and 21,000 gallons 
of molasses. Costal til l(J,v. 10 d. per ton 
of sugar and Iks molasses. 


Summary oj utlalc r.eprnm*. 


(a) Stall' . 

(1>) Taxis . 

(e) Insurance. 

(d) Interest ... . 

(e) Estate upkeep 

(f) General charges. 

(gj 2 per cent, depreciation.. 

(h) Cultivation 

(i) Stock 

(j) Manufacture 


€2,770 


Cost of production per ton of sugar .. €0 5#. (id. 

licvtipin* 

800 tons of 80 per eent. muscovado at £7 15#. 0(7. 

}>er ton, f.o.b. West Indies ... 

21,000 gallons of molasses at (id.. 


C 2,882 
000 

£2,082 


Profit to the estate .. .CM*] 

Profit pel* ton of sugar.10#. 2(7. 

(2) fa) Expenses and receipts of a central factory producing 
8,000 tons of dark crystals per annum, and buying canes from 
neighbouring estates on a sliding ^calo calculated at the market 


rate of 1! 


of* 00 dark crystals, f.o.b. West Indies, for 


every 100 lb. of canes delivered at the factory. 
RrpVHHCH' 

(a) Staff: 

Factory Manager. 

Engineer . 

Chemist . 

Overseers, Accountant, etc. 


£1,170 
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(I)) Insiuance . . £ 280 

(c) 1 per cent. on £25,000 for maintenance ol* 

niaehinety 1,000 

(d) 5 per rent, interest on capital of £10,000 2,000 

(e) 27,000 (oils of tains at S,s\ hf, pet ton 

i.e, 10 tons of canes to 1 ton of sugar 12,500 

(1) Upkeep of slock 150 

(g) Cost of manufacturing 0,000 Ions of sugar 

at £1 10s*. per ton .. 1,500 

Sumniur!/ oj (,vf)vnsca. 

(a) WtatT. .. . £ 1,170 

(b) Insurance ... . 280 

(c) Maiutenauee . . 1,000 

(cl) Interest . ... 2,000 

(e) OaiK'S . . 12,500 

(f) Stock . 150 

(g) Manufuetuio . . ... . 1,500 


£ 21,000 

Cost of production per ton of sugar . , £7 l«. 

Jicct i pfn 

0,000 tons of UO erystal sugar at £0 5,s. poi 

ton .£27,750 

(Note. A portion of the sugar will he 2nd. 
quality, and the loss on that compared with 
the 1st. quality will bo balanced by the 
proceeds of the molasses.) 

Prolife to the factory after paying 5 per cent, interest 
v>n capital . . . £0,150 

Ptofit per ton of sugar . .. £2 1#. 

Sum mari/. 

(1) Muscovado estate profit per ton of s. <1. 

‘Sugar. 10 2 

(2) (Vntrul factory (10 tons of raucs to 

1 ton of sugar) profit per ton of 

sugar . £2 10 

It will bo'notieed that the comparisons have been made 
on the supposition that all sugar produced on the estates 
mentioned is sent to the English maiket. This has been done 
because the price of continental beet sugar must control 
the plica of West Indian sugar for some time to come, and 
also because it is easier to calculate tlm ratio of price between 
the different nilgais in the British imukot, wheio the consump¬ 
tion of sugar is very great, than in the Canadian market where 
ifc is small. The fact that the greater, and an increasingly 
greater, proportion of West Indian sugar will now go to 
Canada docs not affect the value of these comparisons; the 
controlling factor (continental beet sugar) is tho same in each 
case, the only difference being that West Indian sugar makers 
sending their sugar to Canada have the advantage of the 
33,\ per cent, preference granted to West Indian sugars by the 
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Dominion Government, and also of the amount l>y which the 
ficight from Hamburg to Uaindian ports exceeds that from 
the West Indies to Canadian ports. 

It is not likely that an> United Stales or Cuban sugar 
will compote with West Indian sugar in the Canadian 
market, as the United States and its dependencies barely 
pioducc enough for home consumption; nevertheless it does 
not M'em likely that West Indian sugar uinkciwill obtain 
a much higher price, f. o. b. West Indies, for the sugar 
sent to the Canadian market, than for the -agar sent to the 
British market, because until Canada can take all the 
West Indian sugar, there must be keen competition among 
West Indian piodueers for the Canadian market, which will 
probably be sufficient to keep the pi ice obtainable, f. o. b. West 
Indies, for the sugar sent there, down to, or very little above, 
the price obtained for sugai sent to the British market. The 
reason for thN is obvious : Canada can only take a proportion 
of the West Indian sugar crop, whereas Great Britain can take 
it all; the West Indian producers have only these two markets 
where they can send their sugar, so that the price obtainable m 
the British market must contiol the price of West Indian sugar 
iu the Canadian market. 

Noth Addkd:- 

The writer desires it to be clearly understood that in 
making comparisons between the industries he has dealt with 
the muscovado industry at its best, and under circumstances 
wlieie a good quality of sugar is made. There are many cases 
where the mills are old and ineffective, and others where 
inferior sugar is made. Had these been taken into account, 
the comparisons would have been more favoutable to the 
modem factory. 


EXTRACTION AND PREPARATION OP RUBBER, 

Though the experimental planting of rubber-yielding trees 
has been carried on, with a considerable measure of success, in 
several of the West India Islands, little has, so far, been done 
in the'systematie starting of rubber plantations on a large scale 
At the West Indian Agricultural Conference of 1001, 
Mr. J. IT. Ilart, F.L.S., read an interesting paper on k Rubber 
Planting in the West Indies’, which was published in the 
Went Indian Bulletin (Vol. II, pp. 100-1*1), in which the 
prospects of rubber planting in Trinidad and Tobago were fully 
dealt with. It was shown that rubber trees, especially 
Castilloa, thrive in the West Indies. The Castilloa tree lias 
also been proved to be well adapted to shading cacao. It would 
appear that rubber planting, whether separately or as an 
adjunct to cacao cultivation, offers fair hope of success. 

It is advisable that planters should he supplied with 
reliable information as to tlu extraction and preparation of 
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rubber, and with that object the following article, dealing with 
the tapping of the trees and the preparation of the product for 
the market, has been prepared. 

AGE FOR TAPPING RUBBER TREES. 

The present knowledge of the earliest ago at which 
Castilloa trees may be tapped with safety is far from satis¬ 
factory, and opinions on this point differ considerably. As 
Cook* says, ‘ careful experiments may bo necessary to determine 
whether, e.g., the taking of J lb. of rubber from each tree in the 
sixth year will retard growth so as to diminish the yield of 
succeeding years.’ It would appear that, so far, the only 
consideration iu determining this has been the quality of the 
rubber, since the lubber obtaiued from young trees is of 
inferior quality, containing a larger per cent, of resinous 
matter. 

Dr. C. O. Weber, in his k Journey to a Rubber Plantation on 
the Isthmus of Columbia,’| points out that there is a decrease 
in the amount of resin as the trees get older, as is shown by the 
following figures:— 

Resina in Rubber from Trees . 


2 

years 

old 

42-33 

per 

cent. 

3 

n 


33-02 


99 

4 

99 

„ 

20-47 


99 

5 

99 


1818 

>» 

99 

r* 

1 

»» 


11-59 


99 

8 

s» 


7-21 

M 

99 


‘ It will therefore be seen that my advice not to tap tho 
trees until they arc at least eight years old is not only justified 
in the interest of tho life of tho trees, but also in the amount 
of resin which may safely be admitted in rubber of high 
quality. 

‘ Tho rubber from the six-year-old tree was very 
resinous, but otherwise fairly good. Tho rubber from the 
seven-year-old tree was of very fair quality indeed, and that of 
the eight and olovon-yoar-old trees excellent in every respect. 
It would, therefore, appear inadvisable to tap the trees before 
they aro eight years of ago.’ 

It will be seen that similar conclusions have boon reached 
in Trinidad (p. 221). 

With regard to tho ago at which Para rubber trees should 
be tapped, we cannot do bettor than to quote the following 
paragraph from Circular No. 4 (p. 20) of the Royal Botanic 
Gardens, Ceylon:— 

* The yield of rubber from very young or slender trees is 
too small to make their tapping worth while, and it is best for 
many reasons to abstain from tapping a tree until it has 
reached a girth of 2 feet. In a large plantation the girth of 
the trees always varies between wide limits. A few trees may 
be fit to tap after the sixth year, and in every subsequent year 

* The Culture of the ('entral American Rubber Tree*— Bulletin No. 40, 
Bureau of Plant Industry, TI\S. Department of Agriculture. 

X India Rubber and Guttct Pereha Trades Journal, September 29, 1002. 
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more and more trees will reach the size necessary. In favour¬ 
able localities the bulk of the trees should be in bearing before 
the end of the eleventh year. The results of the experiments 
hitherto made at Heneratgoda go to show that it is inadvisable, 
having regard to the future, to tap trees of less than 2 feet in 
girth, but it is still an open question whether the minimum 
size of the tree for tapping should not be fixed even higher. 
This, however, would, of course necessitate longer waiting for 
the return, as the mean rate of increase of girth in trees of this 
3ize is only about 3 inches per annum.’ 

TAPPING. 

It has for some time been recognized that the crude 
methods employed by the natives in different countries in 
which rubber trees are found are not calculated to preserve 
the life of the trees and consequently need much improvement. 
The tool usually employed is the ‘ machette,’ and the gashes 
made with this tool not only seriously affect the life of the 
tree, but also cause a deterioration in the quality of the 
product on account of the inevitable admixture of foreign 
matter. 

As Dr. Weber states, then, * the first consideration is not 
only to conduct the tapping in such a way as to preserve 
the life of the tree, but even to prevent this operation from 
injuring its vigour and growth.’ In deciding upon the most 
satisfactory method of tapping the trees, the position, dis¬ 
tribution, and arrangement of the laticiferous vessels in the 
tree must first be taken into consideration. Dr. Weber’s 
observations on this point are of interest 

* A microscopic examination of longitudinal sections of the 
bast layer of Castilloa at once revealed the fact that, while 
this layer contains an enormous number of milk-ducts running 
longitudinally through the tissue, there is surprisingly little 
evidence of lateral intercommunication ( anastomose ) between 
them. Inexact agreement with this observation is the fact 
that longitudinal incisions produced an absurdly small flow of 
latex, indeed, in many cases none at all; this for the simple 
reason that tho number of milk-ducts opened by a vertical 
incision is, in the absence of horizontal branchings, simply the 
number of miik-ducts occupying the width of the cut in the 
horizontal direction. Compared with the total number of 
milk-ducts in the layer of bast surroundiug the cambium, the 
former number is, of course, insignificantly small. Moreover, 
we must bear in mind that the latex is held in the milk-ducts 
by capillary force, and in order to obtain a flow of it from any 
incision, we largely depend upon the pressure exerted upon 
these milk-ducts by the turgeseence of the cellulose tissues of 
the tree. It will readily be seen that a vortical incision 
largely relieves this pressure, and consequently the flow of 
latex obtainable by such an incision will not even bo propor¬ 
tional to the number of milk-ducts, however small, which have 
been cut into. 

‘ Horizontal Cuts .—On the other hand, very little reflection 
will show that, in applying a horizontal incision, not only do we 
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open all the milk-duets running through the area defined by 
that incision, but, moreover, the pressure duo to the above- 
mentioned turgesconee is not in the least interfered with and 
assists materially in producing a most copious flow of latex. Tt 
would, therefore, appear to follow that, while vortical cuts are 
entirely usoless, at any rate as far as CastiUoa clastica is 
concerned, horizontal cuts produce the maximum flow of latex, 
and a system of horizontal cuts therefore offers the best 
prospects for an effectual tapping of the trees. This no doubt 
is so, but the circumstance must not be overlooked, that 
a horizontal cut is not very satisfactory for the gathering up of 
the exuding latex, this particularly in conjunction with the 
fact that a Oastilloa tree cannot bo drained by a small horizon¬ 
tal cut, as is, for instance, the case with Hevea, but requires 
a whole series of cuts. This renders it desirable that, instead of 
tapping Oastilloa with a number of small cuts, a continuous cut 
should be adopted, and one which drains practically the whole 
area of the trunk. There is only one cut of this description, 
and this is the one known as the spiral cut, which indeed has 
always boon largely employed by the native collectors exploit¬ 
ing Oastilloa ti eos. 1 have, indeed, satisfied myself that the flow 
of latex obtainable from a spiral cut applied at an angle of not 
more than 15* produces excellent results as far as the flow of 
latex is concerned. 

‘There is also the repeatedly advocated system of an ascend¬ 
ing series of V-sliapod cuts, the apices of which are connected 
by a vertical cut, which serves as a channel down which the 
milk is onablod to flow. lu the first instance, I consider this 
vertical cut objectiouable, as while it defaces the tree, it does 
not contribute to the yield of latex obtained. Moreover, in the 
case of Oastilloa trees at Las Oascadas this vertical cut would 
be quite useless, as the latex yielded by the trees issues from 
the cuts as a thick cream which does not flow, so that in this 
case the V-shaped ents would only have about the efToct of 
a double system of crossing spiral cuts/ 

This matter is dealt with very clearly in the Circulars of 
the Royal Botanic Gardens, Ceylon (Series 1, Nos. 12, 18, 14, 
pp. 119-21), as follows: — 

‘In order to obtain the latex from the trunk of a rubber 
tree the laticiforous ducts have to bo cut in some way or other. 
The question naturally arises as to what is the best kind of 
wound to make in order to extract the maximum amount of 
latex with the minimum of injury to the tree. Since the milk 
tubes situated in the inner bark (bast) run for the most part 
longitudinally, it standH to reason that an incisiou made hori¬ 
zontally will yield more latex than a similar one made vertically, 
because a greater number of tubes will be severed in the tirst 
ease than in the second. An oblique incision iw, however, on the 
whole, preferable to a truly horizontal one, for the milk stream 
is directed to one point—the lower end of the incision—whereas 
in the transverse cut the milk is apt to trickle from more 
than one point, usually from the two ends. Whether the latex 
be collected from each incision separately - the best plan if it 
flows at all freely—or whether it be collected at the base of 
the tree from the streams coming from a number of vertisal 
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rows of incisions, the inclined incisions leave less latex to dry 
on the tree than the horizontal ones, Tor, as a rule, in the one 
ease the latex oozes out in a single stream, whereas in the 
second case it makes two streams that is on the assumption 
that the amount of latex flowing out of each kind of incision 
is the same. 

‘The two following experiments on I Uvea brast/iciisiv illus¬ 
trate the differences between the amount of latex collected 
from veitical, horizontal, and oblique incisions : — 

(1) 21 vertical incisions gave 8*5 c.c. latex. 

21 oblique „ „ lO'o „ „ 

(2) 14 horizontal „ „ (5‘0 „ „ 

11 oblique „ „ 12*0 „ „ 

‘In both eisos the oblique incision yields about double that 
of the other. There seems little difference between the amount 
collectable from a vertical and a horizontal incision. Although 
there is a greater output of latex from the horizontal cut, yot 
much moro dries on the wound than in the case of the vertical, 
consequently the amount which drops into the receiver comes 
to about tlio same in the two cases.’ 

The writer of this article goes on to say that, having 
assumed that the oblique incision is the best, the next point 
to consider was whether it should be double or single. A double 
incision made in the form of an upright V has been largely 
employed. ‘Experiments on the relative quantity of latex 
collectable from single oblique incisions and from double ones, 
in the form of a V, have shown that for Iloveas growing at 
Peradeniya and Hcneratgoda, the latter yield usually about 
double the amount that the former do, but not always.’ The 
experiments pointed to the conclusion that ‘ if the trees run 
well, very little moro latex is obtained by doubling the incision 
in the form of a V; whereas if the flow is poor, then a V gives 
about double that of a single oblique cut. . . . The above 
remarks refer only to llovea. . . Castiiloa, on the oilier hand, 
flows as n rule so much moro freely from an incision than 
llovea, that a V cut is wholly unnecessary.’ 

TAPPING INSTRUMENTS. 

As has been staled, the tool used by the natives is the 
common k machette’; frequently these have the point turned up. 
The objections to this are that, even in the hands of a most 
dexterous workman, the wound is ragged and a largo amount 
of woody debris is produced. This is one of the principal 
causes of inferiority in Central American rubber. As a blunt 
instrument bruises the wood and milk tubes, a keen edge is 
most essential. 

The tool depicted and described on p. 216 appears to have 
given complete satisfaction in Ceylon. It has also been proved 
at the Botanic Station at Dominica to be a satisfactory 
implement for tapping Castiiloa trees. 

It is frequently advised that a tool for making incisions in 
rubber trees should possess some arrangement for regulating the 
depth of the cut in order to prevent the wood from being 
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injured. Dr. Weber maintains that, praiseworthy as this 
notion may be, it is nevertheless impracticable on account of 
the great variation in the thickness of the layer to bo cut. 
Further, ho came to the conclusion that cutting the wood of 
Castilloa trees, although perhaps retarding the healing up of the 
wounds, did not necessarily injure the trees to any serious 
extent. Any ill effects were probably duo to the fact that such 
wounds would offer a chance to insects to lay their eggs in the 
wood : this danger oau bo effectually guarded against by 
treating the wounds with some antiseptic paint. 

With regal'd to the instruments for tapping Hovea trees, 
it is stated in the Ceylon Circular already quoted that for 
most of the experiments an ordinary carpenter’s chisel and 
a mallet were used. The following quotation on this subject 
is of interest:— 

e Wc shoxild be inclinod, on the whole, to recommend an 
ordinary carpenter’s chisel (or perhaps bettor, a wedge-shaped 
chisel) with a thickness of L \ to \ inch (5 to 0 mm ) at a distance 
of I inch (13 mm.) from the cutting edge. The broadth of the 
chisel may vary from 1 to \\ inch (25 to 37 mm.). It seems 
hardly necessary to have a chisel with a guard, for the bark 
varies somewhat in thickness, both with respect to the ago of 
the tree and to the height of the trunk. Unless the guard 
were movable, tlic chisel, being naturally always driven in up to 
the stopping place, would sometimes penetrate the wood, if the 
bark happened to be thinner than usual, and if thicker might 
not roach the innermost milk-ducts —the ones which flow the 
freest. With care and a little practice, the chisel and mallet 
can be used so as just to reach the cambium and no further. 
The blows should be lightly dealt, and stopped as soon as any 
increase of resistance is felt. 

* The above remarks refer chiefly to Hevcct brasiliensis but 
apply equally well to Manihot Glaziovii and to Cctutilloa elastica. 
The last mentioned has a much thicker bark, measuring ; J inch, 
whereas the bark of corresponding TIeveas measures inch, 
just half that of Castilloa.’ 

The Nh'dltt* Tune h of April 10, 1903, gives an interesting 
account of experiments, lasting many months, which hail been 
carried out at the Economical Gardens in regard to the best 
method of tapping Para rubber trees. It is Htatecl that 
Mr. A. 1). Machado, who had conducted the experiments, had 
found it possible to tap trees every second day for six months 
in each year without in the loast hurting the tree, or impairing 
its growth. Mr. Machado’s method has been proved to give 
better results than either the method of making gashes in the 
bark of the tree, or the method known as the ‘herring-bone’ 
system, in vogue on some of the more advanced plantations. 
This ‘herring-bone’ system consisted in making a spine or main 
gash, measuring 8 to 15 inches in length and with a width of 
\- : l inch, into which a largo number of contributing minor 
gashes led. Mr. Machado has demonstrated that the best 
results are obtained from a series of little incisions measuring 
2 inches in length and fa inch in width. Such small wounds 
are found to be utterly harmless. Each incision is provided 
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with a little soldered tin cup, which is thrust into the bark 
of the tree immediately under the incision, so that the latex 
runs into it. This method of collecting into a separate vessel 
the latex exuding from each incision is also recommended by 
the writer of the Ceylon Circular already quoted:— 

4 We have devised a small tin vessel, which seems to answ r er 
very well, and it can bo made at a cheap rate and is light in 
weight. It is half cylindrical in shape, 2 inches long by about 
1 inch broad. Near the top of the flat side a small spike is 
soldered in, which projects about inch outwards. The tin 
holds about 30 c.c.; as far as our experience goes of yield of 
Hevea trees in Ceylon, the tin might easily be made a third less 
in size. The tin is fixed on the bark by pressing in the spike 
with the thumb. To prevent the latex from trickling down 
between the bark and the tin, some plastic material is needed 
to lute the upper edge of the tin to the bark. 

‘For Castilloa a tin of the same pattern has been used, but 
about three times the pize (100 c.c. capacity) and with a stouter 
and longer (j-inch) spike, necessary for pressing into the harder 
outer bark and for supporting a greater weight. The tins can 
be fixed some time beforehand. Since tapping is best 
performed in the early morning, the tins can be luted on the 
previous evening. For this reason it is perhaps best to have 
each tin provided with a lid, so as to keep out dirt or rain. 
The lid should have no downward projection on the straight 
side, so that it can easily be flipped on or off." 

It is found necessary, in the case of Para rubber trees, to 
place a little water into each tin, as the latex is liable to dry- 
up. Further, it is necessary that the contents of the tin should 
be stirred on account of the tendency of the latex to rise to 
the surface in clots: this is not necessary in tapping Castilloa 
trees, the latex having no tendency to clot. 

It may be of interest to reproduce here an account of 
methods successfully adopted on a Para rubber estate in Ceylon. 
This information was contributed to the India Rubber World 
(March 11, 1903) by Mr. Francis J. Holloway and appeared in 
the Agricultural News (Vol. II, p. 265): - 

The tool employed for tapping rubber trees on this estate is 
not equalled by any other in iise, for its clean cut and 
absolutely safe incision, the tree not being damaged in the 
least. The shape is indicated by the accompanying cut. (Fig. 1.) 


Fio. 1. Tool for incising Rubber Tree. &. 

In practice both hands are used to hold the wooden 
handle. Placing the corner of the angle 6 at the start of the 
cut, the tool is pulled downward two or three times in the 
same incision, care being taken not to cut into the wood. 
Though this may seem difficult at the beginning, a little 
practice will soon make the w ork easy. After two cuts have 
been made, converging in the shape of the letter V, another 
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labourer places a small tin cup at tlio lower point of the V 
(fig. 2). Cate should be taken that at this point the two 
cuts do not nui together, but that a small space bo lelt 
between them. The incisions should be about 1 inches long, 
with a space ol at least 3 inches between them at the top. The 
same space (3 inches) should bo left beioie beginning the next 
pair of incisions in going around the tiee. Tins is absoluteh 
necessary, for if the cuts join the flow of 
sap to tho tieo will cease, and the tieo will 
die. The lir-»t series of incisions should be 7 j 

made as fai up the tiee as a person standing l/'* sj 

on the giound can reach. Every second day tf 

a new band of incisions may be made lower j 

down, as indicated in the diawing (fig. 3). 11K r \ iV 

About twenty lings or bands of incisions IW 
can be made around a tree within a distince xjCwpi-A! 

of 0 feet from the ground. About five Fl( , 2 . incisions with 
V-shaped incisions may be made aiound tm Attached 
a tiee 40 inches in ciicumferenee 

The tin cups used are about 2 inches in diameter and 2 in 
depth. As the latex flows immediately after the cuts aie 
made, the tapper’s assistant at once presses the edge of a tin 
cup into the bark, no nails or putty oi wax being required to 

hold it in place. A third labourci fol¬ 
lows with a pail of watoi, putting 
a small quantity into each tin to 
prevent the latex from coagulating 
a very necessary piecautiou especially 
on a hot day. The tapping as above 
described is done early in the morning, 
and in this way three men can place 
400 cups in a half-clay, and attend to 
the rubber obtained* 

Tho contents of all the tins ate 
stiired once, or of tenor; besides which 
tho labourers must see to it that none 
Fk. *. Relative Position of of them oveiflow. Woik is started 

Senes of Incisions. about 6 a.m., and by 11 a.m. all tho 
tins have been taken off and emptied into a pail. While 
one coolie carries the pail of latex to the factory, the others 
wash out the tins and at once replace them under the same 
cuts. The tins are again emptied, in the same manner, at 
3 p.m.. which completes the yield of latex from a given set 
of incisions. In the meantime, after the tins are washed, 
the coolies pick off any rubber that may have dried in the 
wounds made ou the last round, which is called ‘scrap.* 

As the latex is brought to the factory in a liquid state 
(mixed with water, which is necessary to enable the latex to 
go through tho process by which the rubber is preserved), it 
is strained through a very fin© wire mesh—a milk strainer 
for example—into shallow tin pans, 7 inches square by 2 inches 
in depth, in which it is left to stand overnight. By morning 
the rubber will have coagulated naturally, without the use of 
any chemicals, and most of the water will have become 
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separated from tlie pure rubber. The lump of rubber is then 
taken out and placed on a table and gently pressed with the 
hand to exclude the water, after which a wooden roller worked 
by hand is passed over it, back and forth, until more of the 
water lias been expressed, leaving a flat sheet of rubber about 
8 inches square and j; inch thick. The lumps of rubber thus 
made aro placed on caned trays or frames about 0 x 3 feet, caned 
like the bottom of a chair, though not so closely woven. After 
the rubber sheets have remained on the trays for four or five 
days, they are hung to dry on wires stretched across the room, 
after which they will require frequent attention to prevent 
mildew, a man being detailed to rub oft all mildew spots with 
a rag. About two months are required for the rubber to 
become thoroughly dry and free from white patches. So long 
as these patches appear, it is an indication of dampness and 
further drying will be required. 

When thoroughly dry, the sheets of rubber are ready for 
shipment, and are packed in boxes about 18 inches square 
and 8 inches deep—usually about 50 lb. to a box. The 
secret of the high prices obtained for rubber from Ceylon lies 
(1) in the straining of the latex by Avhich every particle of 
dirt is kept out, and (2) in the thinness of the sheets of 
rubber, which permits any one to see that they are free from 
dirt, sand, etc. No chemicals are used, and no heating is 
required. On the whole, this is the simplest method, when 
one knows how, that could possibly be adopted. The rubber 
from most countries now comes to market in large pieces, and 
can conceal any amount of impurity, while in other cases 
the latex is allowed to dry on the stem of the tree and when 
pulled off contains a large percentage of bark and dirt 
which means loss to the buyer and extra work in the factory. 

The last sales of rubber from this estate have brought 
probably the highest average price of any rubber sold in the 
world during the same period, and this is saying a good deal, 
namely, an average of 3s. lid. per lb. The total output for 
Ceylon for 1003 will bo about 10 tons, of which this estate 
will send 2 tons. 

PREPARATION OP COMMERCIAL RUBBER PROM TIIR EXTRACTED 

LATEX. 

If Para latex be merely allowed to dry after extraction it 
is found to undergo putrefaction, and the solid rubber becomes 
mouldy and of a dark colour. This is due to the presence of 
a considerable quantity of albuminous matter in solution. In 
order, therefore, to free the rubber from moisture without 
putrefaction setting in, it is necessary either to remove the 
albuminous matter or to add some antiseptic substance that 
prevents the growth of moulds and bacteria. Mr. R. H. Biffeu, 
who has made a study of this subject, has demonstrated that 
chemical processes are unnecessary, since the preparation can 
be effected by a physical process, viz., the use of a modified 
form of centrifugal milk-tester. By this means a pure rubber 
can be obtained free from admixture of any proteid matters. 

It would appear that the fact that the caoutchouc globules 
of Castilloa are comparatively largo enables the rubber to be 
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separated much more readily, since if the latex is diluted the 
globules float on the top to form a kind of cream. 

In the ease of Castilloa rubber, the novt process in the 
production is that known ns ‘coagulation.’ This coagulation is 
brought about by the addition of acids or alkalis. Sometimes 
alum is used, but in British llondmas a docoction of the plant 
known as * moou-plant ’ is more often employed. I)r. (now Sir 
Daniel) Moi ris* deset ibes this method as follows : ‘ At the close 

of the day the rubber gatherer collects all the milk, washes it by 
means of water, and leaves it standing till the next morning. 
He now procures a quantity of the stem of the moon-plant, 
Ipomora fiona-Nox (Galonyction spociosum), pounds it into 
a mass, and throws it into a bucket of water. After this decoction 
lias been strained, it is added to the rubber milk, in the propor¬ 
tion of 1 pint to a gallon, or until, after brisk stirring, the whole 
of the milk is coagulated. The masses of rubber floating on the 
surface are now gathered from the liquid, knoatlod into cakes, 
and placed under heavy weights to get rid of all water 
particles. When perfectly drained and dry the rubber cakes 
arc fit Cor the market and are exported generally in casks.’ 

Tho trouble experienced in preparing Castilloa rubber 
for the market lies in freeing tho rubbor from albuminous 
mattei w 

After a discussion of the methods in vogue for preparing 
rubber, in which the objections and drawbacks aro clearly set 
forth, Dr. Weber emms up the matter and gives the following 
description of a process satisfactorily adopted at the Las 
Cascadas estate: — 

* It is now very easy to sco that the chief point in attempting 
to prepare a pure rubber from tho latex of Cattlilloa elaslica , 
and as a matter of fact, from the latex of any other 
rubber tree, must consist in tho elimination from the rubber, 
prior to its “agglutination,” of all albuminous matter. The 
first step in this direction is tho diluting of tho crude latex 
with water, of which at least five times the volume of the 
latox treated should be used. In tho case of tho thick, curdy 
latox yielded by tho trees at Las Cascadas, it is preferable to 
use actually boiling water ; but in how far this applies to tlio 
latox obtained in other districts or from different trees is 
a matter for experiment, lioiliug water at once converts this 
latox into a thin, very fluid milk, which is strained through 
a common cotton gauze in order to remove from it any insoluble 
impurities, such as earth, wood, bark, and tho like. This 
milk is best strained into thoroughly well-wasliod petroleum 
barrels. As soon as tho barrel is completely filled, about 8 oz. 
of formaldehyde aro added, tho whole woil stirred, and allowed 
to stand for twenty-four hours. The action of the formaldehyde 
appears to be two-fold. In the first instance, it effectually 
prevents any tendency of tho albuminoids to coagulato in the 
hot solution and therefore to cause mischief. But, as compara- 


*7’/ir Colony of British Honduras. By D. Morris. London: Edward 
Stanford^ 1W, 
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tive experiments showed beyond any doubt, it also has 
a distinct effect upon the India-rubber, which collects on the 
top of the washwater in the form of a snow-white cake of 
rubber of such strength and toughness that it can be lifted out 
of the barrel in one mass. On cutting this cake open, it will 
be found that it is rather spongy, being full of little holes 
which are still filled with some of the albuminous, though 
very dilute, mother liquor. If, therefore, the rubber were dried 
in this state, it is obvious that it would still contaiu a small 
quantity of the objectionable albuminous matter. For this 
reason, the rubber contained should at once be taken, cut into 
strips, and subjected to a thorough washing upon an ordinary 
rubber-washing machine. As all albuminous matter present is 
still in a state of perfect solubility, there is no difficulty what¬ 
ever in completely removing every trace of it by carrying out 
the washing with a plentiful supply of water on the washing 
rollers. 

‘The rubber thus obtained is a product of a degree of 
purity in which no rubber, not even the finest brands of Para, 
has ever been offered to the manufacturer. It is absolutely 
free from solid impurities of any description, it contains no 
trace of either soluble or insoluble organic or inorganic 
impurities. Of course it contains a small amount of resinous 
matter combined with only a trace of the constituents known 
as “ ash.” ’ 

Rubber was successfully prepared last year at the Botanic 
Station at Dominica by the following method, which is 
a modification of that recommended by Dr. Weber 

After tapping the trees the latex was caught at once and 
added to water, to prevent it from coagulating and so becoming 
common scrap rubber. When all the latex was collected, the 
whole was passed through cotton gauze to remove all pieces of 
wood and bark. A small quantity of formalin was then added 
as a preservative, the milk well stirred and then poured into 
a wooden vessel and allowed to stand. The rubber, white in 
colour, slowly rose to the top, and the water, then a black¬ 
looking liquid, was run off gradually below. As soon as this 
black liquid had all drained away, the cake of rubber hardened 
and rapidly darkened in colour. It could then be handled and 
thoroughly washed and dried. The whole process occupied 
from two to three weeks. 

The sample of rubber thus prepared was pronounced by 
Dr. Weber, to whom it was submitted for a report on its com¬ 
mercial value, to be worth from 2s. lOd. to 2s. lid. per Bt>. 
A higher price would have been obtainable had the sample been 
freer from resins and of a better colour. 

A sample of rubber, prepared according to Dr. Weber’s 
method by Mr. J. H. Hart, Superintendent of the Botanical 
Department, Trinidad, was forwarded to the Imperial Institute 
for a report as to its quality and value (see p. 222). The 
sample was of a liglit-brown colour externally, quite white 
within, and perfectly dry and free from foreign matter. The 
rubber was not sticky and was very elastic and tenacious. The 
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brokers to whom the sample was submitted quoted a price of 
2s. M. per II). 

The ordinary mothod adopted for preparing Para lubber 
is by means of a smoko fire. This mothod is summarized by 
Sir J). Morris as follows :— 

‘ A largo clay stove is used for curing tlio rubber. A tire 
is lighted underneath made of the nuts of the Urucuri palm 
(Aitalea excelsa). The smoke escapes through an upperture at 
the top. A heavy paddle is now dipped into a large bowl 
containing the day’s gathering of milk and immediately placed 
in the smoko. The effect of tlio heat and smoke is to coagulate 
tho milk aud give it a dark colour. The process is repeated 
until a largo cake is formed. Tho paddle is then released 
by making a slit on olio side. 

‘According to Mr. Biffou, in tho paper already cited, the 
latex of Ilevea Immliensis is alkaline, and the addition of 
a solution of ammonia preserves it indefinitely from sponta¬ 
neous coagulation. The coagulation of the latex by exposing 
it to the smoke of the Urucuri nuts is doubtless brought about 
partly by heat and partly by the action of the acetic acid 
coutained in it. The latter and the creosote, also present, further 
tend to preserve the rubber. Tho smoking process would 
appear to be applicable only in the case of latex possessing 
alkalino properties. It is unsuitable in tho ease of tho latex of 
CctHtilloa elastLca, as this has an acid reaction towards litmus 
paper, lienee alkalis are used.’ 

EXPERIMENTS WTT1I RUBBER IN TRINIDAD. 

For some time Mr. J. II. Hart, F.L.S., Superintendent of 
the Botanical Department in Trinidad, lias carried on a series of 
expeiiments with different kinds of rubber-yielding trees in 
that island. The following extracts arc taken from Mr. Hart’s 
annual report for 1002-3 

‘ A trial was made in February of latex from Castilloa and 
Funtumia. It was found that at four and a half years from 
planting, Funtumia gave good rubber, while that produced by 
trees of Oastilloa of tho same ago was evidently immature and 
of less value. Funtumia latex is more easily coagulated than 
that of Oastilloa, as it can bo prepared by heating in vessels 
over a fire and besides gives a larger percentage of rubber 
from equal measures of latex. In Oastilloa it has been found 
essential to wasli away the albuminoids by creaming before 
coagulating the rubber, as tho presence of the latter tends to 
spoil tho quality of tho produce. This fact was pointed out 
in an article in the Department Bulletin in January 1901, in 
discussing papers on the same subject by Messrs. Biffen and 
Parkin. The point has recently been confirmed by Dr. Weber’s 
experiments on the Isthmus of Panama. The use of commer¬ 
cial formalin for tho purpose of agglutination, or collecting 
together the rubber globules, as described by Dr. Weber, is 
instructive, and promises to prove an excellent means of 
preparing rubber of the best quality from the rubber fluids, 
or latex, of Oastilloa. It has been seen in our experiments, 
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howovor, that tho actual agglutination of tlie rubber 
globules will take place, and the rubber can be removed in 
whole pieces, without the aid of formalin, if sufficient timo is 
allowed for tho coalescence to take place. When formalin is 
added, however, it acts as a preservative, prevents decom¬ 
position, and materially improves tho quality of the rubber. 

‘Tho question as to the proper season for bleeding Ctislilloa 
is one winch must bo decided generally by the cultivator, but 
our experience goes to show that it should not bo done in the 
dry season, as tho (low of rubber fluids is then sluggish and 
uncertain, although tho latex at such times contains a larger 
proportion of rubber. It is doubtful, moreover, if it can bo 
manipulated with the same economy as during moist weather, 
when plant fluids circulate more freely. According to our 
results, the flow of latex is materially affected by the rainfall. 
This has been proved by flooding tho roots of trees with water, 
which universally results in a rapid flow of rubber fluids if trees 
are lapped one or two days after application. If one side of 
the tree only is flooded, only one side is affected; that is, 
one portion only of the roots takes up water, which is not 
equally diwfctibiitcd through the tissues, but to one side of tho 
tree only. 1 

The Bulletin of the Imperial Institute (1903, No. 1) contains 
a detailed report by Professor Wyndlmm Dunstan, F.R.S., on 
samples of Castilloa and Fuutumia rubbers prepared iu con¬ 
nexion with the experimental cultivation of various rubber- 
yielding trees in Trinidad. These samples were forwarded to 
the Imperial Institute with the object of ascertaining by chemical 
investigation, supplemented by commercial valuation, tho 
influence of the ago of the tree on the quality of the rubber it 
furnishes, and also by the same means to determine the effect 
of tho method of coagulation employed on the quality of tho 
rubber furnished by tho latex. The following is a brief 
summary of this report: — 

Two small samples of rubber, prepared respectively from 
young trees (four years of ago) and old trees, were analysed. 
Tho analyses confirmed the opinion, based upon tho appearance 
of tho samples, that rubber prepared from young trees of 
Castilloa, elandca is a very inferior product, consisting largely 
of rosin, and show dourly that Castilloa trees four and a half 
years old will not yield a marketable rubber. 

An examination of two small samples of rubber, derived 
respectively from Funtnmia africana and Funtumia clast ica, 
showed that there is a great difference in the quality of tho 
rubber yielded by the two species. Tho former was found to be 
much inferior, containing nearly four times as much resin and 
only half as much caoutchouc as the latter. The samples were 
obtained from seedlings of the two species of tho same age, vi r /, 
three years, and with stems about 3 inches in diameter. 

The two samples of Castilloa rubber from trees twelve years 
old and upwards were of much better quality than those from 
younger trees, though the amount of resin present, 13*8 and 8’3 
per cent., respectively, is still higher than is usually found in 
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the best qualities of this variety of rubber. These two samples 
were valued at from 2 m. id. to 2«. 9 d. per lb. 

Two samples of rubber from Funlumia claxlica wore also 
forwarded. They wore derived from trees of the ^anio ago, 
viz., four and a half yea is old, the only difference being in 
the method of coagulation employed. Sample A had been 
coagulated with alcohol; sample B by heat over a lamp. The 
rubber was rather soft, but was of fair quality, the amount of 
resin present in the dry material being 11-2 and 10-0 per cent., 
respectively. Both samples wore very wet when received, and 
sample B, which had been prepared by heating, contained 
a considerable quantity of uncoagulated latex. This defect 
could, however, bo easily remedied, in which case the market 
value of the rubber would probably be increased. The 
samples were valued by brokers at 2 s. 0 d. and 2s, 2d. per lb., 
respectively. 

It appears from these experiments that the trees of Fan - 
tumia elmiica , under cultivation in Trinidad, will yield 
a marketable rubber at the ago of four and a half years, whereas 
the product obtained from Casti/loa elastica treos of the same 
age would possess little commercial value. 

A samplo prepared according to Dr. Weber’s method, 
which was forwauled to the Imperial Institute at the same 
time, has already been referred to (p. 220). 


FERTILIZING AND FEEDING VALUE OF SEA 
ISLAND COTTON SEED. 

In an article on the ‘Agricultural Chemistry of Cotton’ 
in tho West Indian Bulldin , Vol. IV, pp. 211-51, information 
was given with regard to tho composition of cotton seed and 
its products. The information there given, which was 
abstracted from The Coifon Plant,* related to ordinary or 
Upland cotton. As most of tho cotton being grown in the 
West Indies is Sea Island cotton, it is proposed in the 
following pages to give a short summary of information 
relating to the chemical composition of Sea Island cotton seed 
as compared with ordinary cotton sood. 

The information, it should bo stated, is abstracted, with 
certain modifications as to arrangement of tables and other 
minor details, from a bullotint entitled ‘A Chemical Study* of 
Sea Island Cotton Seed *, by F, 8. Shiver. This bulletin forms 
a record of a largo number of analyses of Sea Island cotton 
seed and its products (kernels, hulls, seed, linters, oil, and 


* Bulletin No. 33, Ofllco of Experiment Stations, U. S. Department 
of Agriculture. 

fBulletiu No. 08, South Carolina Agricultural Experiment Station, 1902. 
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meal). It is wot proposed boro to enter into the subject of the 
composition of tho parts of the seed, nor of other products 
than tho cotton seed meal. 

Both the seed (whole and crushed) and the meal are used 
as fertilizers and for feeding purposes. It might be mentioned 
hero that tho term 4 cotton seod meal * is generally taken to 
signify tho residual product after tho expression of tho oil 
from the seed. The use of tins term for crushed cotton seed is 
therefore entirely contrary to the ordinary custom. 

It has been suggested that the presence of the oil in cotton 
seed (whole or crushed) not only causes the seed to be inferior 
to cotton seed meal (i.e., the residue after tho extraction of the 
oil), but also actually acts deleteriously towards plant growth. 

In regard to the first point, experiments appear to have 
proved conclusively that both cotton seed (whole or crushed) 
and cotton seed meal arc satisfactory manures for supplying 
nitrogon to cotton; that as between tho two there is a slif/ht 
difference in favour of the latter; and that whole cotton seed 
is as efficacious as ground cotton seed. Any slight superiority 
possessed by the meal is probably due to its containing plant 
food in a rather more available form ; the effect of this is not 
as a rule noticeable in the case of, say, cotton and corn, but>is 
apparent when cotton seed is applied to a crop, like Irish 
potatos, that occupy the land for a shorter time. 

With regard to the deleterious action of cotton seed, or 
rather, of the oil contained in the seed, this is noticed only 
when large piles of seed are allowed to stand for some time 
on the ground; the spots covered in this way remain bare 
afterwards, as if they had boon poisoned. No such effects 
result from the ordinary use of the seed in quantities of, say, 
12 to 20 bushels to tho acre. When whole cotton seed was used 
for mammal purposes in tho United States, it was found 
necessary to put the seeds out in tho winter, otherwise they 
wore likely to sprout. For similar reasons, it will probably 
be found more expedient in tho West Indies to use crushed seed. 

It will be seen that Soa Island seed is of considerably 
greater fertilizing value than Upland seed, since it contains 
a higher percentage of all the fertilizing constituents, viz., 
nitrogon, phosphoric acid, and potash. Tho total amount of 
fertilizing constituents in a ton of Sea Island cotton seed is 
158*3 lb., as against 125 lb. in a ton of Upland seed. 

Sea Island cotton seed meal, on the other hand, is not as 
rich in fertilizing constituents as the meal made from Upland 
seed, hence it takes 1^ tons of tho former to supply the same 
total amount of those constituents as is contained in 1 ton of 
the latter. 

Turning now to the feeding value of Sea Island seed, the 
tables show very clearly its superiority in this respect to 
Upland seed. It is considerably richer in protein and nitrogen- 
free extract, and slightly richer in fat; it possesses the 
additional advantage of a lower fibre content. It is apparent, 
therefore, that Sea Island cotton seed is a rich and valuable 
food; it must, however, be clearly understood that its nutritive 
or albuminoid ratio is very narrow, and that it would not be 
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economical, on this account, to feed it alone to stock. The 
addition of some carbonaceous material is necessary; for this 
purpose raolasse* might well be used. A note in the Agri¬ 
cultural News, Vol. Iir, p. 386, contains interesting information 
on the successful use of molasses aiul cotton seed meal for stock ; 
molasses might equally well be used with crushed cotton seed. 
The most economical use of cotton seed is undoubtedly to feed 
it to stock and apply the resulting manure to the land. 

With regard to the value of Sea Island cotton seed meal as 
a feeding stuff, Mr. Shiver shows that it is inferior to tliat 
of ordinary Upland meal. Tt should be clearly understood, 
however, that this inferiority is due solely to differences 
in the method of manufacture. As, however, no cotton seed oil 
mills have so far been established in the West Indies, planters 
will be more particularly interested in the feeding and 
fertilizing value of tlio seed than of the meal. It is hoped 
that the information contained in this article will convince 
them that they have a local product of high feeding and 
fertilizing value, which should take the place to a considerable 
extent of the imported linseed and other meals. 

Fertilizing Value of Sea Island Cotton Seed. 

The following tabic shows the average composition of Sea 
Island cotton seed and of the Upland seed:— 

Table I. —average composition of sea island and upland 

COTTON SEED. 


Constituents. 

Soa Island. 

Upland. 

Moisture .. . 

8-030 

7-04 

Crude ash . 

4-000 

3-29 

Nitrogen. 

3-510 

3-07 

Phosphoric acid. 

1089 

1-02 

Potash 

1-595 

117 

Lime . 

0-321 

0-19 

Magnesia. 

0-065 

0-50 

Insolublematter . 


0-02 


The above data show that the fertilizing value of the 
Sea Island seed is considerable, exceeding, as we shall see, that 
of the Upland seed. When we reflect that, on an average, 
12 03 per cent, of the weight of the whole Sea Island plant 
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consists of seed, and that, with an average production of 
200 11). of lint to tho aero, 448 B>. of seod aro produced, 
wo Hindi bo agreed that tho maintenance of the soil fertility 
will depend largely upon tho judicious disposition of this 
most valuable by-product. 

We observe some differences in the composition of tho Sea 
Island and Upland seed. We find that tho ash percentages, as 
well as the percentages of tho ash constituents themselves, are 
lower in the Upland seed than in tho Sea Island. The same 
remark holds good for tho nitrogen content also. Wo should 
naturally expect to find those differences, since the lint which 
adheres to the Upland seed in considerable quantities, eveu 
with the most efficient ginning, is particularly poor in nitrogen 
1 and asli constituents. We see, therefore, from what has gone 
before, that the Sea Island seed possesses a considerably greater 
fertilizing value than tho Upland seed. According to the data 
just given, a ton (2,240 B)) of Sea Island seed and Upland seed 
would contain tho following amounts of the essential fertilizing 
constituents- 


TABLE II-—FERTILIZING CONSTITUENTS OF ONE TON OF SEA 
ISLAND AND UPLAND SEED. 


Constituents. 

Sea Island. 

Upland. 

Nitrogen .. . 

70-7 

690 

Phosphoric acid. 

37-8 

291 

Potash . 

35-8 

26 0 

Total . 

153-3 

125-0 


From these results, we see that tho fertilizing value of 
a ton of Upland seed amounts to but 81 5 per cent, of that of 
a ton of Sea Island seed. Ju other words, 1,820 B>. of Sea Island 
seed is equal in fertilizing value to 1 ton of Upland seod. 
This shows very strikingly the superior fertilizing value of the 
Sea Island seed as compared with tho Upland. 

Fertilizing Value of Sea Island Cotton Seed Meav 

The most valuable by-product obtained in tho manufacture 
of oil from tho cotton seed is the meal. This is especially true 
in the case of the Sea Island seed, whore the hulls obtained 
are practically a negligible quantity. We find from data 
obtained from various mills that in actual practice the amount 
of meal obtained from a ton of Sea Island seed varies from 
i 1,8001b. to -1,66$ or from 71 to 76*25 per cent. While much 
work has‘bee$i done on the Upland or ordinary cottonseed 
meal, comparatively little is known concerning the Sea Island 
meat and its compostion. A definite knowledge of the 
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composition of the Sea Island meal is highly important since, 
when it is ii'-od for fertilizing purposes, oithei hy itself or foi 
compounding with other materials, its contents in fcitili/ing 
constituents should he accurately known In other words, it 
should be bought and sold exclusively on guarantee, as is now 
done with the Upland or ordinary meal. Looseness in regard 
to this mattoi Iris led some to speikof the Sea Island meal 
as k a dul tei a ted ' cotton seed meal. This can he justified onl\ 
in those o isos \\ hoi e the Sim Island pioduct is sold under the 
name of the Uplind or ordinal.\ cotton seed meal. The 
value of a pi oduet like Sea Island cotton seed meal depends 
largely upon the methods used in manufacturing the same. 

It must be borne in mind tint the Son Island seed is 
treated very diffeiently from the Upland seed in the pioeess 
of manufacturing oil and meal, hi the case of the Upland 
seed, it is possible to separates more or less completely, the 
hulls from the kernels or ‘meats' by means of a system ol 
perforated screens With the Upland seed, the lint-covered 
hulls fall together and remain behind upon the screens, the 
kernels 01 * meats ’ being separated hy falling through the 
perfointions of tin 4 sime. As there is practically no lint on the 
Sea Island seed, it is not possible, as u rule, to treat them in 
the manner above described, and consequently the hulls and 
kernels or ‘meats’ are pressed together as a general rule for 
the extraction of the oil, and both are therefore found in the 
resulting meal. 

From these difficulties, involved in separating the kernels 
or‘meats’ from the hulls in the case ol* the Sea Island seed, 
one would naturally expect to find the Sen Island meal of 
varying composition. This w r e find to be the case in practice. 

Tabus III.— an kkaok composition ok ska imand and upland 


COTTON HKKI) WKALS. 

Constituents. Son Island. 

Upland, 

Moisture 

<>24 

IPSO 

Crude ash 

5*11 

«-8B 

Nitrogen 

1-35 

(1-H7 

Phosphoi ie acid 

i 

1*80 

2-70 

1 Cotas h . 

1*08 

1-80 

| Lime . 

Os-43 

0-82 

Magnesia .. 

0-81 

M0 

insoluble matter 

<)■<)« 

L 

^ 0-18 

1 
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From all of these analyses we observe that the Sea Island 
cotton seed meal contains quite a considerable amount of the 
essential fertilizing constituents. When being used for general 
fertilizing purposes, it will be necessary, however, to supplement 
it with phosphatic and potassic fertilizers, such as acid phos¬ 
phate and kainit. For general fertilizing pin poses the follow iug 
formula may be recommended : 

Sea Island meal (1*(5 per cent. N.) 870 ll>. 

Acid phosphate (15 ,, „ av. I > - O ) 800 „ 

Kainit (12*5 „ „ K, ()) .. 880 „ 

Total . 2,00011). 

When wecome now to compare the average composition of 
the Sea Island and Upland meals, we observe at once that the 
former is considerably poorer in two of the essential fertilizing 
constituents nitrogen and phosphoric acid. As regaids the 
potash, w r e notice that there is vciy little difference in the 
amounts contained by the tw o kinds of meal under consideration. 
The percentages of lime and magnesia at e quite uniform through¬ 
out, with a tendency, however, to higher results in the Upland 
meal. The amount of insoluble matter is higher in the Upland 
meal but still considerably lower in evety ease than the 
maximum allowed by Schulze foi the sand content, namely, 
0*5 per cent. ( Landv . Versucha Staiioneu, 1890). Calculat¬ 
ing out, we find that a ton of Upland meal, based on the 
average results given above, contains 250*7 lb. of the essential 
fertilizing constituents, while a ton of Sea Island meal contains 
181*9 ft>. However, for general fertilizing purposes, it may be 
better sometimes to use the Sea Island meal, since it is a better- 
balanced fertilizing material than the Upland. But, if it 
is one’s desire to buy a high-grade ammouiate, it will be better, 
of course, to make use of the Upland meal. 


Table IV.—pkr<*mntamms ok nitrogen, available phosphoric 

ACID, AND WATER-SOLUBLE POTASH IN SEA ISLAND AND 
UPLAND COTTON SEED MEALS. 


Constituents. 

Sea Island. 

Upland. 

Moitture. 

I)'2i 

0 80 

Nitrogen. 

4'55 

6-87 

Available phosphoric acid 

1-76 

2 52 

Water-soluble potash. 

1-37 

1-60 


Comparing the average results obtained on tlio Sea Island 
and Upland meals, wo notice that the percentages of all the 
essential fertilizing constituents, with the possible exception of 
the water-soluble potash, are considerably lower in the ease of 



tlie Son Island meal. The dillci cnees, how'cver, m 11k* 
poicentage availability of the phosphoric acid and 1 he 
percentage solubility of the potash are com pa rut i\cly slight, 
though there is a tendency to higher iiguics in the case of the 
Upland meal. As concerns the relative commercial value of the 
two kinds of meal in question, we notice that a ton of Sea Klnad 
nasal is worth not quite three-fourths as much as a ton of 
Upland. In other words, for fertilizing purpose-* a ton of 
Upland meal is woitli nearly as mueh as \\ tons of Sea Island, 
as will be seen from the following calculations : - 


• 

Sea Island. Meal, 

Upland Meal, 

Constituents. 

lj tons. 

1 tcm. 

Nitrogen . 

152 8 

158*8 

Available phosphoi ie acid 

5!)‘l 

5(H 

Water-soluble potash 

10*0 

85-8 

Total . 

257 !) 

21(1 0 


Fkkdinu Vahths ok Sky Inland Cotton Skkd. 

The following table sliows the average results of proximate 
analyses of Sea Island cotton seed in comparison with Upland 
and Egyptian seed : 


TA1JLK V. AVHKMiM PKOXIMATK AVALYMMS OK SKA ISLAND, 
UPLAND, AND MJYPTIAN ('OTTON HNKI). 


Constituent-*. 

Hen Island. 

Upland. 

Kfsypl inn. 

Moisture* 

8 08 

8-1(1 

11-10 

Crude protein 

21 im 

10-28 

10-72 

Crude fat 

20-70 

20-815 

25-05 1 

Crude libre . 

11-85 

22-011 

10-53 | 

Crude ash 

1-50 

8 05 

i-2i 

Nitrogen-free extract 

20 70 

25-80 

• 20-3(1 


The average of the analyses would show the seed to contain, 
in round mini born in the air-dry condition, 8*0 per cent, of 
moisture, 22*0 percent, of protein, 20 8 per cent, of fat (oil), 
11*9 per cent, of lib re, 1*0 per cent, of ash, and 20*7 per cent, of 
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nitrogen-free extract, including 12‘2 per cent, of pentosans. 
We recognize the great feeding value of the Sea Island seed, 
when we reflect that over 10 per cent, of the same consists 
of protein and fat. Assuming the same co-ellicionts of 
digestibility for the food eonstilutents contained in the Sea 
Island seed, as has been found for the Upland seed, we And the 
nutritive intio of the former to be 1: M, and the fuel value 
1,528 calories. From these figures it will be seen that the Sea 
Island seed has a very narrow nutritive ratio, and is therefore 
not a properly balanced food. In order to make it such it will 
be necessary to add some carbonaceous food. We .observe, also, 
that the seed has quite a high fuel or calorific value. This 
was to have been expected from the high fat (oil) content. 
The commercial value of the Sea Island seed, for feeding 
purposes, as based on the valuations already given, would be 
$20-11 per ton. According to these results, a busliol (40 ll>.) 
of Sea Island seed would be worth, for feeding purposes to the 
farmer, about 50c. This figure may be a little high, and, under 
the conditions which prevail at presont, it is probable that the 
valuations of the seed and its products would be more correctly 
expressed by basing them on the fertilizing constituents 
contained rather than on the food constituents as has just 
been done. 

From the results given in the foregoing table showing the 
comparative composition of Sea Island, Upland, and Egyptian 
seed, it x^ould seem that the Sea Island seed contains more 
protein than either the Egyptian or Upland. As regards the fat 
(oil) content, it is to be observed that the Egyptian seed is the 
richest in this constituent; it is probable that there is not much 
difference in the Sea Island and Upland seed in this respect. 
The Sea Island seed is the lowest in fibre, and the Upland seed 
the highest. This was to have been expected since the U plaud 
seed retaius a considerable part of the lint and we know this is 
particularly rich in fibre. From what has boon said, it is 
probable that for purposes of oil production, the Egyptian seed 
is superior to either the Upland or Sea Island seed. As concerns 
the two latter, it is probable that there would be very little 
difference in this respect, though the Upland seed may be alittle 
superior. For feeding purposes, the Egyptian and Sea Island 
seed would appear to have about the same value, both being 
superior in this respect to the Upland. 

As already stated, it has been seen that, with a yield of 
200 ft), of lint per acre, there is obtained on an average 448 ft), 
of seed. We will now consider the amounts of food nutrients 
obtained per acre from this average amount of seed: — 
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TyHLM vi.~ POUNDS OK FOOD NUTRIRNTS OBTAINED PER At'll ft 
FROM SRA ISLAND SRRD. 
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97-8 

921 

65-8 
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From these results we notice that the average amount ol 
food nutrients, produced per acre by the Sea Island seed from 
an average crop of lint, is quite considerable. The profits 
obtained in growing the lint will depend very largely upon the 
disposition which is nude of this most valuable by-product. 
The most rational method of proeedme would be to feed the 
seed anil use the icsulting manure for fertilizing purposes. It 
has been shown by experiment that, when the manure is 
properly saved, 80 to 90 por cent, of the fertilizing constituents, 
contained in the original food, is recovered in the manure. In 
this way, we should got a double value for the seed. 

Feeding Value ok Ska Island Cotton Seed Mral. 

The average composition of Sea Island cotton seed meal is 
shown in the following table in comparison with Upland and 
Egyptian meals : — 

Table VH. average proximate analyses of sea island, 

UPLAND, AND EGYPTIAN COTTON SEED MEALS. 


Constituents. 

Sea Island. 

Upland. 

Egyptian. 

Moisture 

9-24 

0-89 

11-81 

Omde protoin .. 

28-43 

42 96 

26-82 

Crude fat . 

7-80 

9-55 

7-23 

Crude fibre 

15-92 

0-96 

19-00 

Crude ash 

5-11 

0-35 

0-21 

Nitrogen-free extract 

33-11 

27-29 

28-87 | 
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From those lcsults wo observe that the Son Island meal 
contains, on an average in lound numbers, in the nii-diy 
condition, 28 pei cent, ol* pi olein, S pei ((‘lit. of fat, 10 per cent, 
of fibre, 5 pci cent, of ash, and 33 pei cent. ol nitrogen-fiee 
exliact. AVo aie impiessed with the great feeding value of 
the Sea Island meal, when \no idled that neaily 10 percent., 
or two-fifths of the same, consists of protein and fat. 

Assuming the same digestibility for the food constituents 
contained in the Sea Wand meal, as lias been found for the 
Upland or ordinary meal, we should have the nutiitive ratio of 
1 : 1*7, and a fuel value of 1,2(50calories. The idative commercial 
value of a ton of Se*t Island meal for feeding purposes, based 
on the valuations alieady given, would be $21* 11. The nutritive 
ratio of the Sea Island meal is very nariow, and hence it is not 
a properly balanced food. In order to in ike it such, it will be 
necessary to add some carbonaceous food material, such as hulls. 

Wo consider now, finally, a comparison between the com¬ 
position of the Sea Island, Egyptian, and Upland cotton seed 
meals, as given in the above table. 

From these results wo observe that the Upland or ordinary 
meal is considerably richer in food constituents, especially 
protein, than either the Sea Island or Egyptian meal. This of 
course, is due to the fact that the foi mer contains a smaller 
amount of hulls than the latter, as the percentages of fibre' 
\cry clearly indicate. Basing comparisons on the amount of 
protein contained, wo may say that I ton of Upland meal is 
equivalent to about l \ tons of Sea Island. It will be noticed 
that the average fat (oil) content is considerably higher in the 
case of the Upland meal. This fact has already been observed 
when discussing the relative efficiency of mills, working the 
Upland and Sea Island seed. On comparing the results for the 
Egyptian and Sea Island meal in the above table, it will bo 
noticed that, on the whole, thoio is comparathely little 
difference in composition. This is not to be wondered at, when 
w<» reflect that the methods used in the manufacture of those 
two kinds of meal are practically identical. 


THE BARBADOS BANANA INDUSTRY. 

The following account of the shipment of bananas from 
Barbados appeared in the Journal of the Society of Avis of 
November 11, 1904. As this forms a fairly complete statement 
of the progress of this new industry, it is reproduced here 
for general information: - 

The fact that very large consignments of bananas from 
Jamaica and Costa Rica have recently arrived in this country 
lms drawn attention, not only to the increased favour in which 
this fruit is now held by all classes in the British laics, blit 



233 


also to the capabilities of its very much further extension, 
uitbtlio view of supplying a wholesome and nutritious fruit 
at a cheap rate at times when home-grown fruits are not 
available. Though large quantities of bananas eomo to us 
from our own colony of Jamaica, it must not be forgotten that 
other countries contribute very extensively to the general 
imports, and it would seem that a good opportunity has now 
occurred for pushing forward the cultivation in, and the 
exportation from, other British colonies. 

In connexion with this it doos not appear to be generally 
known that Barbados has already taken the matter in hand 
and is now cultivating and exporting a tine quality of fruit, 
the history of which is as follows: — 

As is well known, for many years past the staple product 
of* this island has been sugar, but this crop has for a long 
period been an unprofitable one, and more remunerative crops 
have boon sought. In 1902, shipments of Barbados potatos, 
which arc perhaps better known as sweet potatos, were 
made under the instructions of Sir Daniel Morris, K.C.M.G., 
the Imperial Commissioner of Agriculture for the West Indies, 
but in spite of every effort being made to introduce thorn to 
public favour, they wore not generally appreciated, and the 
attempt ended in failure ; while, however, shipping the potatos, 
a few bunches of bananas were sent as an experiment, and 
were found on arrival to l)o of splendid quality and flavour, 
although in bad condition owing to faulty packing and handl¬ 
ing. After some experimenting this trouble was overcome, 
and small consignments wore sent which arrived in perfect 
condition. The consignments were then considerably increased, 
Imt the results were still unsatisfactory, for although it was 
comparatively easy to bring a few crates, the case was quite 
different when a large number wore shipped at one time; 
the temperature of the holds of the steamers became 
very high owing to the fact that the fruit when ripening 
always generates a certain amount of boat. For this 
reason, several consignments arrived with about 90 per 
cent, of the fruit rotten. However, on the strong advice of 
Sir Daniel Morris, the shipments were continued, and event¬ 
ually, by tho installation of a proper system of ventilation on 
the Royal Mail steamers, complete success has been attained, so 
that the fruit now received in bad condition does not exceed 
1 per cent., and that is usually the result of inexperience in 
shipping. 

From the first, no attempt has been made to compete with 
the Jamaica banana industry, the fruit grown in Barbados 
being a different kind from that shipped from Jamaica, which 
is a large-fruited variety known as the ‘ Gros Michel.’ It 
grows on plants 14 or 15 feet high, and is capable of 
being roughly handled without any appreciable damage. The 
Barbados banana is the same variety as that grown in the 
Canary Islands and Madeira, and is known as the ‘ dwarf ’ or 
‘Chinese’ variety. Its height does not exceed 10 or 12 feet, 
but the bunches are, as a rule, large and heavy, and the fruit of 
good size; the flavour is decidedly superior to the fruit either 
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from the Canary Islands or Madeira, which is probably due to 
the richer nature of the Barbados soil. The plants are propa¬ 
gated from the shoots from old roots, known as suckeis, which 
are placed in the ground at about 10 foot apart. They should 
be well manured if largo bunches are wanted, and tlie plants 
also require a eoiibiderablo amount of moisture. % When the 
fruits aie young, the buneli remains almost upright; but as it 
matures, the stalk bends over under the weight of fruit, 
and forms a convenient * handle' for carrying. 

In about eleven months from the time of planting, the 
bunch is ready to out, but the exact time to do this can only 
be known from long experience, and this lack of experience is 
the usual cause of failme in starting. 

The Jamaica banana can be shipped naked, and arrives in 
England in good condition ; but the Barbados fruit, being 
much more dedicate, has to be packed, as it quite impossible 
to ship it otherwise. On being cut, it is sometimes packed in 
the field, and sometimes sent ton central packing-house, Imt 
wherever it is packed* it is handled with the greatest possible 1 
care, as a slight bruise or rub when the fruits are still green, in 
which condition tlie bunch is of eour.se always shipped, would, 
when ripe, show a blaek mark, which would considerably 
reduce its value in the English market. So grout is the cart* 
given to avoid this, that the Barbados fruit arrives in England 
in better condition than any other kind, many of the bunches 
being absolutely free from marks. 

The method of packing is simple, but the packer requires 
considerable experience. The bunch is first wrapped in a sheet 
of cotton wool, which preserves it from injtuy and absorbs 
moisture; it is next wrapped in a sheet of thin paper to keep 
the cotton wool in place. It is then placed in a crate in which 
a layer of dead banana leaves, or ‘trash’ as they are called, 
has been placed. The bunch is then carefully packed round 
with more 4 trash \ and tin* top of the crate nailed on. The 
crate is then marked with a certain number of crosses to 
denote the size of tlie hunch it contains, and with the dis¬ 
tinguishing mark of the shipper. 

In the Canary Islands, the fruit is generally shipped by 
merchants, but in Barbados a much hotter system is in vogue. 
The consignments are nmdo by Mr. J. K.Bovell, Agricultural 
.Superintendent in Barbados, and each grower or shipper has 
his own mark and number, a necessary arrangement to avoid 
confusion. All tlie fruit shipped by Mr. Bovell is consigned to 
one firm, having very extensive stores at Plymouth and Ports¬ 
mouth, and as this firm makes a point of supplying it direct to 
shopkeepers, and not to wholesale merchants or middlo-nien, 
the amount of money wasted in useless profits is nil. Tlie 
grower is practically in direct communication with the shop¬ 
keeper, and has only to pay the small foe for shipping from 
Barbados, and the expenses of distributing here. In this way, 
he obtains a better price for his fruit, and tlie shopkeepei* can 
buy it at a lower price, than would be the case if it passed 
through several hands, as it does in the Canary Islands. Tn 
order that the fruit may be known by a definite namo, the 



trade mark fc Dagger Brand' lias been registered, and this is 
placed on all the crates which contain nothing but absolutely 
the Ibiest fruit. Being a new industry, it has been possible to 
organize it on the bed possible linos. 

The greater patt of the IVuit is shipped to Plymouth, and 
when the Hoyal Mail steamer passes the Lizard herarri\al L 
telegraphed to Plymouth; the mail tender then goes out to 
meet her to bring ashore tin* mails and passengers : at the same 
time several large lighters are towed out by a steam tug to 
bring ashore the fruit, the crates are slung out of the holds 
and lowered into the lighters. When the* lighters are full, 
they arc covered with tarpaulins to protect the fruit, and are 
either towed in again or sail in, according to tlie state of 
wind and tide ; they proceed into Sutton Harbour to 1 ho wharf, 
on which the stores are situated ami to which they arc' 
transferred, where' every crate' is examined, and stacked 
according to the degree of ripeness of lhe contents. In order 
to facilitate ripening, the stores are divided into several 
compartments, which can be heated to various temperatures. 
Tht'se store's are probably (lie largest of this kind in the 
country, having a floor-area of nearly a quarter of an aero. 
So great is the demand for the' fruit that it is very rapidly 
sold, ami at the present time the immediate noighbom hood of 
Plymouth takes practically all that is shipped. The imports, 
however, are increasing, nearly 1.000 crates of these Bar¬ 
bados bananas having recently been landed at Plymouth 
from one of the Royal Mail steamers, all of which arrived in 
splendid condition, a result due* to a great extent to good 
packing, but also to the fact that Barbados is the nearest to 
Kngland of the West India Islands, and the last place touches] 
by the steameis. 

The industry is the result of the labours of Sir Daniel 
Morris, Mr. J. R. Bovell, and ilia other officials of the Imperial 
Department of Agriculture, but it could never have been 
properly organized without the active help of the officers of 
the Royal Mail Steam Packet Company, who carried all tho 
experimental shipments five and made considerable alterations 
in the ships to lit them for the traffic. The ships' officers have 
taken a great interest in the industry, and the splendid 
condition of the fruit on its arrival is largely due to tho skill 
with which they handle it. As an instance of* the trouble 
they take it may be mentioned that tho temperature of the 
ships 1 hold is examined every six hours during tho voyage, 
and regulated as is necessary. 
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ON ASCERTAINING THE STRENGTH OP LIME 
JUICE AND OP SOLUTIONS OP CITRIC ACID 
BY MEANS OP A HYDROMETER. 

By tiiu 1 Ion. Fkancis Watts, (\M.<h, I).S<\, F.O.S. 


A demand arise-, from time to time for a simple method of 
ascertaining llio strength of liiuo juice and of solutions of 
citric acid. This is readily effected by chemical methods, but 
thorn is room fora more simple method whoreby these strengths 
can be estimated approximately. 

This can bo done by means of a suitable hydrometer. 


In order to facilitate work in this direction I have prepared 
the following table showing tho specific gravity of the solution 
at a temperaturo of 80 0. (SO F.) when determined by means of 
a glass hydrometer standardized at a temperature of 02 F. 
(10*0 (A), fu appropriate columns are given (1) the number of 
grammes of citric acid in 100 c c. of solution (by moving the 
decimal point one place to tho left those figures arc converted 
into pounds of citric acid per gallon); (2) tho number of ounces 
of citric acid in a gallon of solution. Those two apply to pure 
solutions of citric acid ; bub as lime juice contains other 
substances than citric acid which influence the specific gravity, 
a number of samples have been examined, and it has been found 
that the citric acid may be more correctly determined by 
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taking 82 per cent, of the quantity which would |q 
be indicated in a pure solution. 

In tho remaining columns there are there¬ 
fore set out (8) the (approximate) number of 
grammes of citric acid in 100 c c. of lime juice, 
which, by moving the decimal point one place 
to the left is converted info the corresponding 
number of pounds of citric acid per gallon ; and 
(I) the (approximate) number of ounces of citric 
acid in a gallon of lime juice. 

In order to use those tables all that is 
required is a glass hydrometer suitably grad¬ 
uates!. For this purpose I suggest that tho 
hydrometer may conveniently have a scale 
as follows• 

The instrument itself is gnuluaivd at a tem¬ 
perature of 02 F„ but it is to be itml at ordinary 
tropical temperature, or to bo accurate at 80' C. 
or 80°F. It is simply floated in tho sample of 
juice, the indication oil the scale which exactly 10 
corresponds with the surface of the juice is road 
off and tlio' corresponding information read off 
from tho table. 

Thus, if the instrument floats with the 
indication 1,080 exactly level with the surface 
of the liquid, wo learn from the table that the 
liqnid contains, if lime juice, approximately, 
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(S 17 grammes of citi if 1 acid per 100 c.c. 

•817 pounds „ „ „ per gallon. 

13 50 ounces „ „ „ pci gallon. 

If the solution wore one of pure citric acid it would indicate 

10*33 grammas of citiic acid })cr 100 o e. 

1*033 pounds „ „ „ per gallon. 

10*51 ounces „ „ M per gallon. 

The hydrometer and the table may be used to ascertain 
approximately the strength of concentrated lime juice, by 
carefully diluting the concentrated juice with water to ten 
times its volume. This may conveniently bo done by accurately 
filling with concent rated juice a flask holding exactly 100 e.e., 
then transferring this juice to a flask holding 1,000 c o. (one 
litre) and filling up the 1,000 e.e. (task with water. The small 
flask must be carefully washed out with the water used for 
diluting so that all the concentrated juice measured in the 
100 c.c. flask is transferred to the large flask. 

The hydrometer is floated in the diluted juice, the reading 
noted and multiplied by ten to give the strength of the eon- 
contra tod juice. 

Thus:- If the hydrometer floats at 1,020 in the diluted 
juice, the strength is (approximately) 11*01 oz. per gallon, or, 
in the concentrated juice, 110*1 oz per gallon. 

It must be lememboied that with anything but pun* 
solutions the results are only approximately oorieot, but it 
is believed that they will be sufficiently accurate to be useful 
in ordinary estate practice. 



288 


Table eor ascertaining the strength ok solutions ok 
( IT1IIC ACID AND OK LIMB JUICE. FOR USB WITH GLASS 
HYDROMETERS AT TROPICAL TEMPERATURE. 


Si*. Ur. 

10-5 

In pure solutions ok 

CITRIC ACID. 

In lime 

J UICE. 

1 

Reading of 
Instrument. 

i 

Grammes of 
citric acid 
per 100 c.c. 
of solution. 

Ouuces of 
citric acid 
per gallon 
of solution. 

Grammes of 
citric acid 
per 100 c.c. 
of juice. 

Ounces of 
citric acid 
per gallon 
of juice. 

1.000 

0-57 

0'87 

0*17 

0*71 

1 

0 83 

1*30 

0*68 

1 07 

2 

1*08 

1-73 

0-89 

M2 

3 

1*85 

2*10 

1-11 

1*77 

4 

1*02 

2*50 

1*83 

2*12 

1,005 

V89 

3-02 

1-55 

2-48 j 

0 

2-17 

3*40 

1-78 

2*84 | 

7 

2-45 

3*99 

2*01 

3 27 

8 

2-71 

4*32 

2’22 

3*54 

0 

2*9« 

4-75 

2*43 

3 90 

1,010 

3-23 

5*18 

2*65 

1*25 

11 

3-50 

5*01 

2*87 

400 

12 

3-78 

0-01 

3*10 i 

1-05 

13 

1-01 

0*17 

3*31 

5-31 

11 

4-30 

0*00 

3*53 

5*00 

1,015 

1-58 

7*33 

3*70 

0*01 

10 

1-80 

| 7*70 

3-99 

0-30 

17 

5-12 

8*19 

1 1*20 

0*72 

18 

5-10 

8*03 

1 4*13 

7*08 

19 

5-07 

9*07 

1*05 

7*14 

1,020 

5-94 

0*50 

4*87 

7*79 

21 

0-22 

9 91 

5*10 

8*15 

22 

0-50 

10*’i8 

5*38 

8-59 

28 

0-78 

10*82 

5*50 

8*87 

24 

7-05 

11*20 

5*78 

9*23 

1,025 

' 7*32 

1 

31*70 

0*00 

9*59 
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Taulh for 

ASCERTAINS 

i THE STRENGTH OP SOLUTIONS OF 

CITRIC ACID AND OP DIMM JUICE. F\)ll USE WITH 

GLASS 

IIYDROMKTHRS AT IKOl’H'AL TKMPIiHATlUtK. Coticliuhd. 

| 

In pure solutions op 

CITRIC ACID. 1 

1 

Tn mmh 

i 

IUI< K. | 


Grammes of 

Ounces of 

Grammes of 

1 

Oiiuces of 

Reading of | 

citric* acid 

citric acid 

citric acid 

citric acid 

Instrument. 

per 300 c.c. 

per gallon 

per 100 c.c. 

per gallon 

1 

of solution. 

of solution. 

of juice. 

of juice, j 

1,02(5 

7*59 

12*11 

0 22 

9*95 

27 

7*87 

12*58 

(5*45 

10-32 

28 

8-11 

18*02 

0 (57 

10*08 

29 

8-42 

13-1(5 

0*90 

1104 

1,030 

8 *(59 

18*90 

7-13 

11-10 

31 

8-07 

1131 

7-35 

11-70 

32 

9*2*1 

14-78 

7*58 

12-12 

88 

9*52 

15-22 

7 81 

12-18 

34 

9*79 

15*0(5 

8-03 

12-84 

1,035 

10-0(5 

1(510 
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13-20 

3(1 

10-33 

16-54 

8 17 

13-50 

37 

10-00 

1(5*97 

8-60 

13-02 

38 

10*88 

17-11 

8-02 

' 14-38 

30 

11-15 

17-85 

011 

' 14-1(1 

1,040 

11-42 

18-28 

0-3(5 

11-00 

11 

11-70 

18-72 

9*59 

15-35 ' 

12 

1108 

10-1(5 

0-82 

15-71 

13 

12-25 

10-50 

10*05 

16-00 

14 

12-51 

20-02 

10-2(5 

1(5-42 

1,045 

12-78 

20-45 

10-48 

16-77 

46 

13-04 

20-88 

10*(59 

17-12 

17 

1 13-30 

21-30 

10-90 

17-47 

18 

1 13-57 

21-73 

11-12 

17-82 

10 

13-81 

22-1(5 

| 

11-35 

18-17 

1,050 

14-11 

22-50 

11*57 

18-52 
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Dikkkhmncm Tamlis kor tiih calculation ok Fractional 

Farts. 


Hi>. Ur. ™ 
10 .» 

In 1’UltIS SOLUTIONS OK 
l ITRIC ACID. 

In LlMFC 

JUICN. 

Reading of* 
Instrument. 

Grammes of 
citric ne'ul 
per 100 c.e. 
of solution. 

Ounces of 
citric acid 
per gallon 
of solution. 

(2 1 amnios of 
citric acid 
per 100 c.e. 
of juice. 

Ounces of 
citric* acid 
per gallon 
oi* juice. 
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BACTERIA AND THE NITROGEN PROBLEM. 

The following paper by Mr. George T. Moore, Physiologi-l 
iu Charge of the Laboratory of Plant Physiology, Bureau of 
Plant Industry, appeared in the Yearbook of the U.S. Depart¬ 
ment of Agriculture for 1002 and was briefly reviewed in tho 
Agricultural Niu-n, Vol. Ill, p. 51 : 

There is probably no fact in plant physiology which has 
been moro firmly established than that all plants must have 
nitrogon in order to thrive, and that under normal conditions 
this nitrogen must be obtained through the roots in some 
highly organized form. It is not necessary to discuss this 
point, for practical experience demonstrates its truth every 
time a soil is exhausted by any crop, and tho farmer testifies 
to his belief in this fact when he tries to re-establish the fertility 
of his ground by adding sonic fertilizer rich in nitrogenous 
matter. While there are certain other substances, such ns 
phosphoric acid, potash, iron, etc,, which plants must have and 
can only obtain through the soil, the demand for nitrogen is so 
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much groatoi, and in one sen-e so muc li moi e inmoi taut,that tho 
((iioition of the- a\ail ihle mtiogoii -upply in tho wot Id has 
come to bo looked upon as him; at the \( k p loundalion 
of* *igi icullure and deni Hiding tho most <aio(nl considoia- 
tion. Since the conditions ol Ido m ilu tmli/ed <|uurtois of 
the globe ai such as to eue-o a const nit Io-^s oi mtiogcn, then* 
have boon smio who lmo piodithd what his been toimod 
a ‘nitrogen famine/ which is to occur within the next loity 01 
fifty years, and the possibility ol mch a cit.istroplu* has been 
very graphically poitiayi*d On (lie other hand, there are 
investigator-, who feel that tho possibility of such a condition 
has been much exaugoiatod and that the amount of nitrogen 
in tho soil can nevoi be exhausted to such an extent as to 
affect the crop-pi educing powoi of tho earth. In order that 
w r o may bo able to I'onu a moie definite opinion upon the 
subject, it may be well to look at some of the w r ays in which 
nitrogen is lost, and then see how it may be i eel aimed. 

HOW NH IKK,ION IS L()S|\ 

In the Hist place, the conditions of life on the oidinaiy 
faun me such as to cm use the constant loss of this \ahiahle 
element ihiough the lomovul of flic crops taken fiom the soil. 
If every ciop that giew on file land eould he lotumodto it, 
natuie has made piovision foi getting it back in suitable foim 
foi plant food. In the case ol nitiogcn, neilhei plants 1101 
animals aie ai)le to produce* this Mibstanoo diiottly in an 
available form. It is necessai > that certain hacfei ia take liold 
of plant and animal pinduHs and by means of peculiar changes 
produce nitiates from lh(*ii bits, sugais, staiehes, etc. 
Without lhose* hacteiia oioiy thing would have come to 
a standstill long ago, for unless decay takes place, and the 
decomposed (dements aie ic-arranged into definite nitrogenous 
salts, no plant is able to use them. Thus, it will ho seen that 
certain bacteria in tho soil plav a^ impoitant a part in the food 
supply of tin* earth as do theanimils and largei plants upon 
which we think we are so dependent. 

It is baldly necessary <o tefer to the* vast waste of nitro¬ 
genous material that i- involved in modern sewage methods. 
Millions of dollars' woilhol nifiogen which would naturally 
return to the soil undci the action of nitiifying bacleiia is 
every year catried olT in various waterway^ and ultimately 
reaches tin* ocean, whore, of course*, it is of no benefit to man. 
More than fifty years ago Liebig said on this subject: - 

‘Nothing will more* certainly consummate the min of 
Euglttiui than the searchy of fertilizers. It means tho scarcity 
of food. It is impossible that such a sinful violation of the 
divine lnvva of nature should forever remain unpunished, and 
tho time will probably come for England, sooner than for any 
other country, when with all her wealth in gold, iron, and coal 
she will be unable to buy the oue-thousandth part of the food 
which fllie lias during hundred ■> of yea is thrown recklessly 
away.’ 

A third great stance of nitiogen loss is through the action 
of a group of bacteria w liieh have the power of breaking down 
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mimics depriving them of oxygen, and ieducing them to 
ammonia or nitrogen gas, when they aie, of eonrse, inmvailahle 
for plant food. This process of denitrification, while very 
useful in the septic tank, which is the most sanitary method 
of sewage disposal, is the source of considerable loss to 
the fanner, and manures maj often be rendered practically 
worthless by the action of these Imctciiu. 

Other means by which nitrogen is lost, so far as plant foods 
are concerned, aio the washing out of nitrogen salts from tin* 
soil and the binning of e\plosi\es which arc largely composed 
of some nitric salt that would be directly valuable to the 
vegetable kingdom. The action of niUateof soda or saltpetre 
has been studied e\pei iment illy, and it is known that up to 
a certain maximum about 2i> lb. of nitrate of soda will yield an 
increase" of 1 bushel of wheat per acre. Thus, when hundreds 
of thousands of tons of explosives are used in waging war, 
eveiy battle libeiating nitiogcn which if applied to the soil 
would increase the yield of wheat by thousands of bushels, the 
actual cost of war should be estimated at considerably more 
than is usually calculated : and if then" is soon to be a nitrogen 
famine, war becomes more serious than ever before. 

With all of these rio'-tiuclivc forces at w'oik, and nitrogen 
being liberated on every hand, it is no wonder that thinking 
men have become alarmed lit the prospect, and have endeavoured 
in every way possible to discover some means of increasing’ the 
world’s supply of this most necessary element. 

HOW' NITKOCiHN IS (xAINKI). 

The most valuable compound containing sufficient lixed 
nitrogen to be used in any quantity as a nitrogenous foitilizer 
is tin" nitrate ot soda, already teferred to as the busis of so 
many explosives. This salt occurs naturally in certain regions 
of Chili and Peru, where for countless centuries the continuous 
lixation of atmospheric nitrogen has been eariiod on by 
bacteria. Unfortunately, however, like any other mineral 
supply in the earth, the quantity is limited, and although it is 
diflieult to get accurate estimates of the amount of nitrate 
remaining in the bods, authorities seem to agree that, at the 
present rate of export, the raw r material will all be exhausted 
within from forty to Jifty years. To show' how much more 
rapidly this supply is being exhausted than was thought 
possible forty years ago, it U only necessary to state that in 
1800 all estimates showed that the amount of nitrate of soda 
then known would last for nearly hi teen hundred years. Tlic 
demand has rapidly increased, however, and although the 
output is controlled, there is annually consumed in the" world’s 
markets nearly 1^ million tous of nitrate of soda, repiescnting 
a value of about $100,000,000. Of this amount, the United 
States requires about 15 pei cent., and it is by far the most 
expensive fertilizer that is in use by the farmer. 

In addition to the nitrate of soda beds there have also been 
large deposits of guano, which have served as one of the 
principal sources of nitrogen. The greater* part of the guano 
beds are now completely exhausted however, and although 



new cleiJOSLis are occasionally discover'd, they aie of such 
limited area, or of such a low percentage of nitrogen, as to have 
practically no effect upon the available nitrate supply. 

There are eeitain other eliemieal salt-, which funush 
a limited amount of nitrogen, such as the pioduct which ioniums 
from the distillation of coal in the pioccss of gas making, but 
all of thorn aie obtained in such eompaialively small quantities 
that they aie not woitli taking into eousidciation when one 
realizes the enonuous amount of nitrogenous fertilizer 
nocessaiy to replace the combined nit logon which is annually 
lemoved from the soil in one way 01 another. 

Ever since the impoitnnee of increasing the combined 
nitrogen supjily has been i call zed, men of science have 
naturally turned to the atmospheLc as being the most piomis- 
ing field for expeiimcnt and the one most likely eventually to 
solve the whole pioblem. When it is lemembored that nearly 
eight-tenths of the air about us is nitiogon, and that plants are 
able to obtain theii entire souiee of eai bon from a gas which is 
present in the comparatively small pioportion of ono-teuth of 
1 per cent., it seems almost incredible that theie should be any 
more ditlieulty about a plant's nitrogenous food than about its 
supply of carbon dioxide. Since it seemed so well settled, 
however, that plants < ouId not use tut logon as a gas, the 
chemists and physicists have made every effort to devise some 
mechanical means of making this (dement available in a com¬ 
bined foim. It has been known that discimges of lightning 
passing thiougli the air aie able to fix fret* nitrogen, and, 
beginning with this as a basis, some very satis factory lcsults 
have been obtained b,\ the use of electricity. With a power 
sufficiently cheap and w itli perfect machinery, there seems good 
reason to believe that in the near future it w ill be possible to 
place ii 2 )ou the maiket a manufaetuied nitiato ol soda or 
nitrate of potash that will be snpoiior in quality to the 
deposits found in South Ameiiea, and that will also be 
reasonable enough m price to compete with the natural 
product. 


NiruouiJN I’lVINIi BA( r ii iu v. 

Koi Innately, theie are still other means by whicli nitrogen 
gas may be made available for plant food, and that, too, 
without requiting the intinduction of a commeicial pioduct, 
which must always be rather expensive, whatever degico of 
l>erfection may be leached in the mechanical operation of the 
lirocoss. Ever Hi nee the earliest days of agi ieultural science, it 
has boon noticed that eeitain land, if allowed to stand fallow 
for a considerable length of time, would gain in nitrates 
without any visible addition having been made It is now 
known that one of the principal means of this increase in 
nitrogen content is due to a few forms of M>il bacteria which 
have the 2 >owor of* fixing the free nitrogen from the air and 
rendering it available for plant food. These organisms have 
been isolated and cultivated artificially, and great hopes w r eie 
hold at one time that it would be possible to inoculate land 
with these cultuios and thus bring about a large increase in 
the nitrogenous salts without the aid of any maximc or mineiai 



fertilizer. Under certain conditions these bacteria seemed able 
to do a large amount of work, and tliei e are experiments on 
record where the crops raised from plots inoculated with 
nitrogen-fixing organisms Mere much greater than ciops from 
u»inoculated land. Unfortunately, those results wore not 
always constant, and such a huge percentage of failures had 
to bo reported that from a practical standpoint the mo of such 
cultures is now considered worthless. A matter of such 
vast importance to agriculture, however, should not bo 
neglected simply because of fust failures. It h quite possible 
that, as we become better acquainted with the habits of those 
bacteria and learn the conditions which are most favourable to 
fixing nitrogen and the causes which prevent this operation 
from going on at all times, we shall bo able* to discover some 
means of using these nitrogen gatherers in practical farming. 

UOOT-TUIUQIH'LH HAITMUIA. 

Iii the meantime there is still one other means at hand which 
can boused, and has been used for countless centuries, as a most 
efficient method of conserving the world’s nitrogen supply. 
Ever since the time of Pliny and other early writers upon 
agiicultural topics, it has boon known that certain leguminous 
crops, such as clover, beans, peas, etc*, did not require the same 
amount of fertilizer as other plants, and indeed it seemed as 
though they actually benefited the soil instead of being 
a detriment. Various theories have been advanced to account 
for this effect, perhaps the most wide-spread opinion being that 
niembovs of this family, owing to the unusual length and 
strength of their root system, were able to draw upon a store 
of food that was not available to wheat and corn and other 
crops not belonging to the pod-beaiing group. It is only 
within a comparatively recent time that the real cause of the 
beneficial effect of these legumes lias been fully understood, 
and it seems that hero again the bacteria arc responsible for 
the nitrogen-gathering power ; for it is because those plants arc 
able to fix and use the free nitrogen of the air that they are of 
such benefit in rotation and in loviving poor and exhausted 
laud, The immense yields of wheat following alfalfa or clover 
are easily understood when it is realized that there has actually 
been added to the soil a certain definite amount of nitrogen 
in such form that the wheat can be benefited by it. Such 
efficient users of the atmospheric nitrogen are clover and peas 
and similar crops that they can actually live and thrive in 
a soil that has not the first trace of combined nitrogen 
within it. If quartz sand be ignited to red heat, thus 
burning out all the nitrates, and then be planted with 
peas or beans, it is possible to bring these plants to full 
maturity without in any way allowing a paiticle of fixed 
nitrogen to find its way into the soil. On the other hand, 
wheat or potatos, or crops not legumes, will die as soon as the 
small amount of nitrogen available from the seed is exhausted. 
What is the reason for this ? It can not be merely a difference 
in the length or extent of the root system, because plants 
flourish where it is certain there are no available nitrates 
whatever. For a long time the presence of certain peculiar 
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nodules or tubercles upon the legumes has been noted and 
speculated upon. These formations are always present upon 
the roots of leguminous plants grown under proper conditions, 
and may vary in size from that of the smallest pin head, in 
some clovers, to a cluster as large as a potato, as in the case of 
the inoculated roots of a velvet beau plant. They have been 
thought to be due to the bites of worms and insects, or to be 
caused by conditions of the soil and various abnormal climatic 
effects, and only within very recent yeais has it beeu learned 
that these formations are due to the presence of innumerable 
bacteria, and that unless these tubercle-producing bacteria 
exist, the plant is no more able to use the nitrogen from the 
air than wheat or any of the other crops which do not have 
such nodules on their roots. 

MU'ROhC'Ol’K* Al’PKAKANOM OK T17HKHCLK8. 

If a thin cross section of one of these tubercles be examin¬ 
ed under the microscope, it will bo seen that the cells are very 
much larger than in a normal root, and that almost the entire 
contents have been replaced by masses of minute bacteria. 
Those bacteria gain an entrance into the’plaut through the root 
hairs, and may assume shapes very different from the ordinary 
rods and spheres that are usually found in this group. The 
appearance of branching forms has led some observers to 
consider that these tubercle formers were not true bacteria, but 
belonged bo some group intermediate between the bacteria and 
fungi. This is not probable, however, for there is abundant 
evidence to prove their relationship to the true bacteria, aud 
while the peculiar shapes arc somewhat characteristic of the 
group, they are not exclusively of this form, many tnburclos 
having nothing but the short rods. 

Just where the nitrogen is fixed aud how it is used by the 
plant have been debated questions. Some have supposed that 
the presence of the bacteria in the roots simply acted as 
a stimulus, and that the leaves of the plant were thus able to 
take in nitrogen as a gas and to elaborate nitrates from it in 
some such way as carbon is formed from carbon dioxide. It 
seems much more probable, however, that the bacteria them¬ 
selves fix the nitrogen in the roots of the plant, and that it is 
then used as nitrates would be used from the soil, It is 
certain that these tubercle organisms can fix free nitrogen in 
cultures, aud there is no reason to suppose 4 that this power is 
lost when within the roots of a legume. Furthermore, it seems 
as though the plant actually uses the contents of those 
tubercles, for at the end of the season the tubercles are found 
to be much softer aud shrunken, and are practically emptied 
of their mass of bacteria. 

It is a well-established fact, aud has been shown by a num¬ 
ber of independent investigators in varioas-parts of the cotmtry, 
that the legumiuoua crop which hear-s tubercles will exceed 
a similar crop without tuboiylerf-by from 100 to 1,000 per cent.; 
Jjihat is, a field of clover^grown on such poor soil that it would 
only yield 200 11). to the acre would be so invigorated by the 
presence of_fy\)a»rcie-Jormin a bacteria that on exactly similar 



soil it would produce from 400 Hi. to 2,000 lb. to the acres uud this 
without any cost whatever for fertilizers and with very little 
more labour. In addition to the increase of! the actual weight 
of the crop, tubercles also cause tho plants to flower and fruit 
earlier, and the number of seeds produced is very much greater. 

Thus it will be seen that it is worse than useless to attempt 
to grow any leguminous crop without being certain of tho 
picsence of tho bacteria which enable the plaut to fix free 
nitrogen. It would be much better to fertilize heavily and 
attempt to raiso some more profitable crop than to introduce 
clover or beaus or some other legume for the purpose of 
enriching the soil. It cannot be too strongly emphasized that 
unless the tubercles are present tho leguminous crop is of abso¬ 
lutely no more benefit to a soil than wheat or potatos. 

While these organisms are pretty generally distributed 
throughout the earth, and it is quite possible in many parts of 
the country to grow almost any leguminous crop and secure 
these tubercles, it is also true that certain regions are practically 
devoid of the right kind of bacteria, and that unless some 
artificial means of introducing the germs be resorted to, the 
crop will be a failure. ■ 

ARTIFICIAL INOCULATION OF TUB SOIL. 

In the past there have been two methods used in attempt¬ 
ing to bring about artificial inoculation. Naturally, where 
a certain leguminous crop has been grown successfully for 
a number of years, the soil will become filled with tubercle 
organisms, and by transporting this earth to new fields tho 
organisms will thus become available for forming the nodules 
in localities where they previously had not existed. This was 
the means by which the soy bean organisms wore brought from 
Japau, and there are very few places in this country where soy 
is now grown that did not receive their inoculation, indirectly 
at least, from tho Japanese soil. 

There are two serious objections to soil inoculations, how¬ 
ever. One is the expense ; for it requires anywhere from 500 lb. 
to 1,500 11). of earth per acre to produce a satisfactory growth of 
tubercles, and if this has to be transported for a largo farm, 
the cost Is almost prohibitive. There is still another and more 
serious objection, however, and that is tho danger of trans¬ 
mitting plant diseases by this method. Several of tho move 
serious diseases which attack crops are readily conveyed in the 
soil, and there are numerous cases on record where diseases of 
leguminous and other crops have been introduced into regions 
previously entirely free from them through an effort to bring 
about soil inoculation of the tubercle-forming organism. Con¬ 
sequently, if any safer and cheaper method could be devised 
for making these germs available, it would bo most desirable. 

A few years ago certain German investigators put upon the 
market a product known as nitragin, which purported to be 
a pure culture of the root-tubercle organism. These cultures 
were only adapted to specific crops, for it lias been held that 
each kind of leguminous plant has a special germ better adapted 
to produce tubercles upon it than any other form, and for this 
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len&on it ^vas necessaiy to use one oiganism tor clover, another 
t'ot neas, and so on Tin- pi epa ration, uitiagin, lias boon used 
with vatying' success ahtoad. Some experiments seemed to 
show tint it uds of the gieatost value, while others weie 
complete failures m demonsti *»ting its woi th The failures so 
fai outnumbered the suc<esses, however, that its manufacture 
lias boon abandoned, and it can no longer be obtained. A few 
attempts have been made to use these cultures in this country, 
and while some veiy satwfaetoiy results were obtained, the 
number of failures was even greater than abroad, the varying 
conditions involved in transportation and the length of time 
which el ipsod befoio the genus could boused being fatal to 
about SO pei cent, of the material imported. 

IMl’ltOVXCI) MBT1T01) OF lNO< ULAllON, 

A little more than a year ago the investigation of these 
nitrogen-fixing bacteria was begun in tlie Laboratory of Plant 
Ph> biology of the Bureau of Plant Industry, with the hope of 
diseovei mg some method of artificially iuoculatiug soils which 
were devoid of the proper organisms, and of ensuring their 
producing the desired lesult. It was soon found that the 
method in use by the German investigators was not adapted 
to the lile of the organism; that is to say, the use of rich 
uitrogenous food material, such as decoctions of the host plant, 
was not calculated to produce an organism which would fix 
free nitrogen from the air. It was found that, while the 
bacteria grow luxuriantly upon such media, they became less 
and less active, until eventually they lost completely this 
nitrogen-fixing power. It seemed as though the large amount 
of nitrates in the media upon which they were grown made it 
no longer necessaiy to draw nitrogen from the air, and conse¬ 
quently they deteriorated until they became of no more value 
than the common soil form-*. It has been found, however, that 
by gradually reducing the amount of nitrogen in the culture 
lnedhim it i<- possible greatlv to increase the nitrogen-fixing 
power of those germs, and that by proper manipulation their 
activity may be increased fiom live to ten times that which 
usually occurs in nature. Piactieal field experiments have 
shown that of two eultuies, one grown on nitrogen-free media 
and the other on a medium tieh in nitrates, the first will produce 
abundant tubercles, while the latter will be absolutely worth¬ 
less and fail to produce a single nodule. 

DISTRIBUTION ANI) MHTUODS OF USB OF C UI/TURKS. 

Having secured an organism which was able to fix such 
a large amount of nittogen, it was necessary to devise some 
means of preventing this property being lost, as well as to enable 
the cultures to be distributed in sufficient quantity to be of some 
practical use. It is now known that the bacteria when grown 
upon nitrogen-free media will retain their high activity if they 
are carefully dried out and then revived in a liquid medium at 
the end of varying lengths of time By u-.ing some absorbent 
which will soak up millions of the tubercle-forming organisms 
and then by allowing these cultureb to become dry, the bacteria 
can be sent to any part of the United States, ox the world for 
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that matter, and yet arrive in perfect condition. Of course, it 
is necossary to revive tlie dry germs by immersion in water, 
and with the addition of certain nutrient salts the original 
number of bacteria is greatly increased if allowed to stand for 
a short time. Frequently twenty-four hours are sufficient 
to cause the water in a pail to turn milky white with the 
number of organisms formed in that time. Thus, by sending 
out a dry culture, similar to a yeast cake and no larger in size, 
the original number of nitrogen-fixing bacteria may be 
multiplied sufficiently to inoculate at least an acre of land. 
,The amount of material thus obtained is limited only by the 
quantity of the nutrient water solution used in increasing the 
germs. It is evident, therefore, that the cost of inoculating 
land is very small. The principal cost is in obtaining the 
organisms, but the methods perfected by the Department of 
Agriculture now make it po&siblo to produce these at a com¬ 
paratively small cost. Special facilities for increasing the culture 
on a large scale are being provided. 

The way in which this liquid culture may be introduced 
into the soil varies Romewhat with the character of the seed to 
bo used and the area of tho field to be treated. With large 
seed it is often more convenient simply to soak them in the 
fluid and then, after they are sufficiently dry, to sow them in 
the ordinary way. In other cases it is frequently more 
feasible to introduce the liquid culture directly into the soil. 
This may be done by spraying, or perhaps a simpler method 
is to mix the culture thoroughly with a wagon-load of earth and 
then to distribute and harrow this in just as a fertilizer would be 
handled. Inoculations of this character have been tiied on 
a large scale in practical field experiments, and the results have 
been so satisfactory that the Department of Agriculture will 
probably soon be able to begin the introduction of cultures into 
such localities as are now deficient in tubercle-forming germs. 
It should be borne in mind that such inoculations are usually not 
necessary in soil that is already producing tubercles. While 
the introduction of fresh organisms will generally considerably 
increase the number of nodules, the effect upon the crop is not 
appreciable, and it is hardly worth the expenditure of time 
and labour necessary to make the inoculation. Wherever 
legumes that fail to produce tubercles are being grown, 
however, or in those localities where the soil is so poor that 
legumes will not grow and because of tho lack of tlie proper 
organisms they can not make a start, every effort should be 
made to get the bacteria iuto the soil. 

The following notes, containing more recent information 
on this important subject, appeared in the seventh and eighth 
Annual Reports of the United States Secretary of Agriculture, 
the former of which was published in the Yearbook of the U. S. 
Department of Agriculture for 1908 

The fact that leguminous crops, like peas and clover, can 
obtain nitrogen directly from the atmosphere when certain 
bacteria are present on the roots has been known for a long 
time, and many attempts have been made to cultivate and use 
these bacteria in agricultural practice, Attention has been 
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called in past reports to tlio progress tho Department has made 
in investigating this problem. At the time of tho last report 
the reason for the failure of loimer work from a practical 
standpoint, both in America and in Kurope, had been determined, 
and a now, simple, cheap, and thoroughly satisfactory method 
of cultivating, distributing, and using these nitrogen-gathering 
organisms for all important crop-, had been perfected. During 
the past season the value of these bacteria lias been 
demonstrated in cxicnsho field tests. Good stands of clover 
and alfalfa, vetch, cow peas, etc., have boon secured in soils 
whore, without tho bacteria, these crops were a failure. Tho 
field work also demonstrated that soil inoculation and seed 
inoculation are equally valuable, so that either method may be 
used according to convenience. As a result of these experi¬ 
ments, the Department is now prepared to furnish, in reasonable 
quantity, organisms for all tho principal leguminous crops. 
Patents have been applied for, covering all the processes used,in 
order to make them secure for general public use. To enlarge 
the scope of this work and to carry on tho necessary field 
demonstrations, an increase in the funds of the plant 
physiological and pathological investigations has been included 
in the estimates. 

Extensive practical losts wore made the past season with 
nitrogen bacteria for use in connexion with the leguminous 
crops. Results have been even more successful than was 
anticipated. The several strains of baeteiin sent out from the 
Department have proved very valuable even on soils containing 
tho uncultivated organism in abundance The material for 
inoculating an acre of soil costs the Department about 1 cent 
per acre and the farmers scarcely anything to apply it. The 
demand for the organism is constantly increasing. 


CHEMICAL NOTES ON ‘BASTARD* LOGWOOD** 

The followingjiotoH, by Messrs, Benjamin 0. Gruonberg and 
William J. (lies, were reproduced in the November issue of tho 
Bulletin of the Department of Agriculture , Jamaica, from the 
Bulletin oj the Tor re u Botanical Club of July 1004: — 

During the past few years tho growers of logwood in 
Jamaica have been greatly disturbed by an apparent increase 
on tlioir properties of an unmerchantable variety of the plant 
known as ‘ bastard’ logwood, t The exportation of this wood 
along with teal logwood has served to condemn all the logwood 
from tho districts which have skipped it. | 


* From the Now York Botanical Garden, New York. Somo of the 
chemical work was done in the laboratory of physiological chemistry of 
Columbia University 

+ Fawcett: Bullet in of the Botanical Department , Jamaica, 1896, p. 179. 
4 Clipping from a Kingston, Jamaica, newspaper, sent to Dr. D. T. 
MacDougal by Hr, William Fawcett (September 1901). 
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4 Ha stave! ’ logwood differs from the genuine varieties, from 
the dyer’s standpoint, in yielding little or no hematoxylin, but 
instead a yellowish-green pigment whieh is of no value and 
wliieh, when admixed with the eommereial extinct, reduces 
the characteristic tinctorial properties of the lattei. Chips of 
the * bastard logwood present a yellow, pale-pink, white, or 
even chocolate-coloured surface instead of the daik-red or deep- 
purple, bronze-tinted colour of tho best Jamaican or Mexican 
logwoods of commerce. Theie appears to be considerable 
uncertainty, even w T hon the trees are cut down, as to whether 
the tree is really a ‘ mulatto ’ (‘ bastard ’) tree or not. What is 
know'll as a ‘ mulatto ’ tree is frequently dark enough when 
first cut to lead one to believe that it is a good red-wood tree, 
but instead of darkening with age as all tho good wood does, it 
remains the same colour or becomes lighter rather than darker. 
The tf bastard’tree seems to be perfectly dry, and oven when 
tho chips are soaked for a long time in water, they give out no 
dve.* 

Various theories have been advanced to explain the appar¬ 
ent increase in the ‘ bastard ’ logwood in Jamaica. Professor 
F. S. Earle, after a thorough study of the situation in Jamaica, 
came to the following conclusions: t 

1. ‘Logwood is a variable plant showing marked differences 
in foim, colour, and texture of leaf; time of blooming; form 
and extent of ribs on the trunk ; colour of bark, and especially 
in the colour and dye-producing quality of the heart-wood. 
Four well-marked varieties are said to be recognized in 
Honduras and three are usually recognized in Jamaica, but 
there are many other intermediate forms. 

2. 6 “Bastard” wood is not the lesult of disease or of any 
lack of vigour. The trees producing it are perfectly healthy 
and normal. 

* it is not the result of soil or climatic conditions, since 
“bastard” and normal trees are found growing side by side 
under absolutely identical conditions. 

1. ‘It is not the result of immaturity. Aged trees may 
produce “bastard” wood, while in normal trpes the heart-wood, 
as soon as formed, contains a good percentage of hematoxylin. 
Those facts seem to point to heredity as the probable cause of 
the trouble. That is, that certain trees produce only “bastard ” 
wood because they grow from the seed of a “ bastard ” tree; or, 
in other word*, that “ bastard’* logivood represents a variety of 
Ftaematoxylon campechianum that normally produces little or 
.no hematoxylin, just as one Honduras variety has smaller, 
shorter, thinner and lighter-coloured leaves.’ 

Some time before Professor Earle made his investigations 
in Jamaica, we began, at Dr. Mac Dougal’s suggestion, a com¬ 
parative study of logwoods from that island, in the hope of 


* W. Cradwick : Report to the Chairman of the Experiment Station, 
Kingston, Jamaica (April 1, 1PU2). 

+Earle: Journal of the New York Botanical Garden 1: 8 , 1008 ; reprinted 
in West Indian Bulletin* Vol. IV, pp. 1-9, 
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finding definite chemical differences, other than purely tinctorial 
ones between ‘icd’ logwood and the ‘bastard’ variety. 
Unfortunately oui work in collaboration was soon unavoidably 
interrupted. We present lieie \ery briefly, however, such of 
our notes in this connexion as may be of geneial interest. 

ELEMENTARY COMPOSITION OP IrKAnT-WOOl). 

Klenientary analysis of typical samples of (1) the red log¬ 
wood of commerce, (2) a ‘ bastard 1 variety somewhat resembling 
it, and (S) a second specimen of the ‘bastard’ type yielding 
hardly any pigment to water, gave the follow ing results 


Table l .--Percentage elementary com position op substance 
DRIED TO CONSTANT WEIGHT AT 110 C.* 



(1) ‘Rod’ Logwood, 

(2) ‘ Bast 
(medium gr 

ard’ 

ade). 

(8) ‘Bastard’ 
(poorest quality). 


Of 

II 

Asli 

Ot 

11 

Ahli 

c\ 

H 

Ash 

1. 

51-91 

5*08 

1*80 

51-45 

5*83 

1*50 

51-04 

5-07 

2-03 

2. 

52-00 

5*80 

2-06 

51*77 

0 03 

1*08 

51-35 

5-74 

1*86 

3. 

52*12 

5-00 

1-71 

51-15 

0 03 

- 

51-00 

5-58 

— 

Av. 

5201 

5-84 

1*80 

5L-5C 

5 00 

1*08 

31-13 

5-60 

1-94 


SUMMARY OP AVERAGES. 



0) 

(2) 

<») 

General 
average. | 

Guibou. 

52 01 

51-50 

51-13 

51*57 

Hydrogen . 

5 81 

5-90 

5-00 

5-82 

Ash . 

1-80 

1*08 

1-94 

1-81 

Oxygen 1. 

4215 

42-48 

48-21 

42-01 


* Only heart-wood was employed in this work. This was converted into 
sawdust and only such portions as passed through a very fine sieve were 
taken for analysis. The methods of analysis were those which are now in 
general use. 

f The figures for carton and liydiogcn arc calculated (from the data of 
direct analysis) for ash-five Hubatance. 

3 Calculated, by difference, for a -fire substance, 
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* 

The most significant feature of these results is the decreasing 
amount of carbon in the ‘ bastard ' wood. The di[Terences are 
too slight to warrant any emphasis, but are such as might be 
duo to a lower percentage of hcmialoxylin, which is a pigment 
of high carbon (and low oxygen) content 0, 0 H, ,0 ,, . 

The data of the second series of analysis, given in Table II, 
show that the wood was not decomposed in the process of 
drying to constant weight at 110°(J. (first series) and that, 
therefore, the previous results wore not influenced by that 
procedure. 


TARLK II.— PERCENTAGE ELEMENTARY composition of 
SUBSTANCE DRIED TO CONSTANT WEIGHT AT 20 C. 



(1) 

C. 

il. 

H a O. 

1. 

40d)0 

5*40 

*4 

<6 

CJI 

2. 

40-98 

5-24 

— 

8. 

17-08 

5-20 

— 

Average. 

40-99 

5-28 

7-95 


0 . 


4B-58 

46-87 

40-58 

40-08 


(2) 


11. 

H.O. 

5-28 

7-97 

3-45 


5-45 


5-39 

7-97 


General Composition of Seedlings. 

In Table III we present the results of some analyses of 
seedlings of * red 1 logwood and of the ‘ bastard ’ variety. The 
outward appearance of the two kinds of seedlings at the time 
of analysis was practically the same. Likewise, the differences 
among the figures in our table for general chemical composition 
are too slight to warrant any other conclusion than that the 
seedling metabolism was, in general, essentially the same in 
both varieties. The analyses were made twelve months after 
the seeds were planted. 
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Table III.—General roMronmoN op logwood seedlings * 



Water. 

Total. 

Solids. 

Organic. 

Inorganic. 


$ 

« 

Bastard. 

Red. 

Bastard, 

Red. 

Bastard. 

Red. 

Bastard. 

Leaves, a 

( 60-33 

00 05 

(30-67 

39-95 

( 37-08 

CO 

a> 

<c 

CO 

(2-59 

802 

159 89 

— 

\40-ll 

- 

187-70 

- 

12 41 

— 

b 

56-27 

51-22 

43-73 

48-78 

11-08 

45-94 

2-00 

2-84 

c 

03*57 

60-08 

30-43 

89-82 

31-72 

86-50 

1*71 

2-82 

Upper stem, a 

43-77 

38-34 

50-23 

01-60 

34-40 

58-29 

1-88 

3-37 

b 

39*00 

3101 

00-91 

05-99 

39-08 

03-99 

1 86 

2-00 

c 

43-68 

45*89 

56-32 

54-11 

54 01 

52-50 

1-71 

1-01 

Low er btem, a 

43-19 

39-99 

56-81 

00-01 

55-02 

58 32 

119 

1-69 

b 

36-83 

32-97 

03-17 

07-03 

01-03 

65-24 

1-54 

1-79 

c 

13-39 

41-46 

5001 

55-51 

55" 11 

BHl 

1-20 

1-40 

Roots, a 

67-98 

01-06 

32 07 

88-31 

30 52 

35-30 

1-55 

2-95 

b 

05-32 

70-58 

34 08 

29 42 

33-20 

27-70 

1-18 

1-72 

c 


49-17 

1 

50-83 


46-87 


3-9(5 

1 


CONCLttflONS FROM THE GENERAL ANALYTIC DATA. 

All of the preceding analytic results make it evident that 
the chemical differences existing among these logwoods are 
quantitatively very alight. They also make it appear probable 
that the variations in the different samples of the wood are 
chiefly variations in the chemical characteristics of the 
pigments themselves, which, as is well known, possess, as a rule, 
high tinctorial qualities even when they occur in only very 
small amounts. Our results in this connexion would also 
indicate that there are no structural differences among these 
varieties of logwood. They suggest, likewise, that even 
metabolic tendencies in those logwoods are essentially the same, 
varying only, perhaps, in the course of events which involve 
relatively slight quantities of pigmont.f 


* Analyses were made by the usual drying aud incineration methods. 
The portions subjected to comparative analysis were approximately of the 
same morphological location in each variety. The most significant differences 
seem to be the slightly larger proportion of water in the ‘ red ’ wood and the 
relatively greater quantity of solids, especially inorganic matter, in the 
‘ Irastard * samples. 

t These conclusions are in harmony with those drawn from other stand¬ 
points by Professor Earle (quoted on p. 250). They were arrived at indepen¬ 
dently by us and were included in our report, In December 1902, to the 
Botanical Society of America before wo were aware of Professor Earle’s 
deductions, Science, II, 17 ; 338, 1903, 
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Tinctorial Oifphrhnckh. 

The foregoing results having shown that the differences 
among those logwoods were chiefly, if not solely, tinctorial, we 
next endeavoured to ascertain the extent of the pigmentary 
variations. 

Our first experiments in this connexion were efforts to 
determine the relative tinctorial intensity of extracts of 
different samples of heart-wood sawdust made with equal 
volumes of various solvents under similar conditions of 
temperature, shaking, etc., from the same quantities of 
material dried to constant weight at HOC.* Among tlie 
samples were several inferior qualities of red wood from 
dead and decaying trees. 

Table IV gives our first results in this connexion. Tlie 
figures in that table denote the relative positions in a series of 
ten extracts--1 indicating weakest colouration, 2 the pigmenta¬ 
tion of next higher intensity, and so on to 10, showing the most 
decided tinctorial effect. 

The shade of colour varied with each extractant, as would 
be expected. The following observations were made in this 
connexion on the colour of the series of extracts referred to in 
Table IV 


I. Water—slight yellowish-brown to deep reddish- 
brown.t 

II. 0*2 per cent. HOI—faint-yellow to orange. 

III. 2*0 per cent. HC1—faint-yellow through reddish 

brown to bright red. 

IV. 0*01 per cent. KOH—chocolate colouration through¬ 

out. 

V. 0*15 per cent. KOH—deep-chocolate colouration 
throughout. 

VI. 0*5 per cent. Na a CO, —chocolate colouration 
throughout; less than in V. greater than in IV. 

VII. Saturated borax solution—faint-yellow to deep 
reddish-yellow. 

VIII. Ether—faint-yellow to orange. 

IX. Absolute alcohol—faint-yellow to red. 

X. Acetone—faint-yellow through greenish-yellow to 
yellowish-red. 

XI. Acetic ether—faint-yellow to deep reddish-yellow ; 
brighter than in VII* 

XII. Chloroform--no colour in some, faint-yellow in 

others. 

XIII. Benzol—no colour in any. 


* Drying occurred rapidly and seemed to have no transforming pft'cct on 
the dust. This fact >\as noted l>efore in another connexion <p. ‘252). 

+The colouration intensities are indicated progressively from 1 to 10 (see 
table IV). Individual exceptions are not referred to. 
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TaiUjK IV. 

U.HLAT1VH 1*10MENTATION OK VARIOUS KINDS OP LOGWOOD. 



Extractant. 

A* 

B 

0 

Di 

B 

V 

G 

ii 

r 

J 

I. 

Water 

1 

2 

3 

10 

1 

« 

7 

5 

3 

9 

II. 

0*2 per cent. 1101. .. 

1 

2 

5 

7 

6 

3 

4 

10 

0 

8 

III. 

2*0 per cent. HOI. 

1 

2 

1 

3 

5 

6 

7 

8 

9 

10 

IV. 

0*01 per cent. KOH. 

1 

2 

4 

3 

5 

6 

7 

8 

9 

10 

V. 

0*15 per cent. KOfl. 

2 

4 

1 

8 

5 

7 

6 

8 

9 

10 

VI. 

0*5 per cent. 

NajCO, 

2 

2 

1 

a 

4 

5 

7 

8 

9 

10 

VIII. 

Ether 

1 

o 

md 

6 

i 

8 

7 

9 

0 

3 

| 

10 

IX. 

Absolute alcohol 

1 

2 

l 

« 

a 

5 

9 

7 

8 

10 

X. 

Acetone 

1 

2 

1 

3 

5 

9 

0 

7 

10 

8 

XI. 

Acetic ether 

1 

2 

3 

4 

0 

7 

5 

9 

8 

10 


Average 

1-2 

2*3 

3 i 

4-0 

5*1 

1 

6*1 

6*7 

7*6 

8-2 

9-5 


More important, however, than tho variations in the shades 
of colour in the extracts was the fact, already noted, that the 
sequence of colouration intensity (in extracts made under like 
conditions in detail in each seiics) retried with each solvent 
(Table IV). Thin result not only shows that the colon is of the 
woods are not due merely to different amounts of tho same 
pigment, but also proves that the pigmental y differences are 
caused cither b> varying proportions of at least two pigments, 
or by the same pigment radical in more than one chemical 
condition in combinations, it may be, of different solubilities 
and stoichiometric relationships, and of different dissociable 
tendencies. 

Relative tinctorial differences and variations are further 


'Ll -‘Bastard* (\ei,> poor) li ‘Bastard’ (\eiy pool). C Immature 
wood of \ai*>ing tints. /) ‘ Purple’ (from tiee on extremely poor marly 
bank ; tier mature, but dead in nearly all parts, including the roots). JS ’ 
Immature wood ol sailing tints, F * Bastard* (medium grade), 0 Red 
(tap toot of neml> dead tree). II Bed (tiee o\ei tipe ; wood boted bv ants). 
J Hed (horn roots of dead tree). J Bed (best grade). 

| This sample contained several pigments. One of these was purplish 
and quite unlike any in the other samples, The pigment w'as especially 
soluble lu paten It was not 01 dinary hematoxylin. 
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shown in the following sample data, which indicate the 
quantity of water in e.c. added to 10 c.c. of 0*5 per cent. Na a CO, 
extract (Table IV) in order to make the tinctorial intensity 
approximately the same throughout the series.* 

Table V. 


Sample of 
logwood. 

Water 

added. 

Sample of 
logwood. 

Water 

added. 

A 

3 5 c.c. 

c 

7-5 c.c. 

B 

3'5 „ 

Dt 

io-o „ 

! F 

5'5 „ 

H 

100 „ 

K 

7-1 „ 

I 

122 „ 

G 

71 „ 

J 

17-8 „ 


The letters correspond to those in Table IV. 

The tinctorial sequence after the above dilution ib different 
from what it was before dilution, as may be been from the 
following summary 

Table VI. 



1 

2 

s 

4 

5 

6 

7 

8 

9 

10 

. 

Befoie dilutiou 
(Table IV). 

c 

A 

B 

E 

F 

D 

G 

H 

i 

j 

After dilution 
(Table V). 

A 

B 

K 

E 

G 

U 

D 

H 

i 

j 


The above factb are in further harmony with the foregoing 
conclusions regarding cause of colouration, effects, and relative 
differences. 

Dilute aqueous extracts of two samples of red logwood and 
of one medium-grade ‘bastard* wood all showed a similar 
yellow colour by transmitted light. The shades of colour did 


•Dilution of D with an equal volume ot water furnished the bases of 
colouration or the comparative obsen ations. 

I This colour w r as of the same intensit> as the rest, but not the same 
shade. See foot-note above. 

| A sumlai change in sequence of tmctoiial Internat> attei dilution was 
also noted in otliei extracts. 
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not differ noticeably except in degree. In stronger extracts of 
equal concentration tho first two appeared more reddish. 

Treatment with alkalies, volatile and non-volatile, turned 
the colour of tho icd logwood extracts to a blood-red passing 
into put pic, wheieas in the bastard extract the shade of yellow 
was merely deepened, passing into tho dull-brown colour of 
faded oak leaves. Dilute and concentrated mineral acids 
turned the yellow of the dilute aqueous extracts of tho red 
wood into a colour ranging from orange to bright-icd. In the 
k bastard ' extract no such change was perceptible. 

Those differences in the behaviour of the two sets of 
aqueous extracts toward acids and alkalies correspond to the 
differences between the reactions exhibited toward the same 
reagents by a freshly prepared solution of the commercial 
‘ extract of logwood,’ and a solution four weeks old that had 
faded to a stiaw-j ollow. 

The chemical alterations undergone by tire aqueous 
solution of the commercial extract are accompanied by such 
a decided change in colour and in chemical properties that from 
a comparative study of such extracts we expected to learn 
something definite regarding the actual differences between the 
pigments in tho heart-wood of * red ’ logwood and in that of the 
bastard variety. We were unable, however, to do so. 

Experiments were started to determine, if possible, the 
relations of light and of air to the discolouration of solutions of 
logwood extracts. In a few weeks all tho preparations had 
been attacked by growths of Penicillin)a, Rhiiopns, and other 
fungi. After filtration the solutions showed no appreciable 
differences m shade or colour. But on diluting these filtered 
solutions with two parts of wator and eventually with eight 
parts, differences were readily observed. 

The solutions which had been in the light showed no 
change in colour, whereas those kept in the dark had become 
distinctly yellow. The extracts to which the air had free 
access manifested the greatest changes. 

Solid Mattkr in Lomvoon Extracts. 

We desired to ascertain, in comparative determinations, 
the quantities of solid matter in aqueous extracts of the various 
logwoods under investigation. The absolute amount of solid 
substance in 100 c.e. of tho extract was always small—less than 
0 02 gram. In the (hying process slight decomposition seemed 
to result and peifeotly constant weights could be obtained 
only after a long time. Although the absolute changes in 
weight were only very small, the proportionate variations in 
quantities ho slight were quite large. For these reasons no 
comparative observations were attempted in this counexion. 
The iv*e of very large volumes of extract, to reduce the 
comparative effects of the variations referred to, was 
impracticable. 

The general question of the physiology or chemistry of 
pigment-formation in tho heart-wood was not approached at all, 
nor were the histological characters of the varieties compared. 
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There can be no doubt that ‘bastard' logwood is, as 
Professor Earle also concludes (see p. 250), a distinct variety or 
subspecies of Haomatoxylon campeckianum , notwithstanding 
the slight morphological differences that distinguish it from 
the 4 red ’ logwood and * blue 1 logwood. 

That there arc species which are not at all distinguishable 
from one another externally, but which vary in their 
physiological properties, is a recognized fact,* and tho ‘ bastard ’ 
logwood may simply be a new example of the same phenomenon. 
A parallel case would seem to be furnished by the black locust 
(Itobinia pseitdacacia ), the wood of which is described by 
Sargontt as being 4 reddish, greenish-yellow or white, according 
to locality but the yellow and white varieties occur side by 
side in at least one locality. 

Summary. 

1. The most significant fact shown by elementary analysis 
of the heart-wood of typical specimens of logwood was the 
lower carbon content of the poorer wood, which may be due to 
lower pigment content, hematoxylin being a compound contain¬ 
ing nearly twice as much carbon as oxygen. 

2. No morphological differences arc discernible between 
red logwood and 4 bastard * logwood in the young seedlings. 

3. Analyses of the various seedlings agreed too closely to 
warrant any conclusion but that the metabolism of the 
seedlings was essentially alike in the two varieties. 

A. The chemical differences between red logwood and 
4 bastard ’ logwood are very slight, and are probably due to 
differences in amount of pigment, 

5. Extractions with various solvents gave solutions of 
different colours, and also of varying orders of intensity in the 
several series, indicating the presence of at least two pigments 
in varyiug proportions, or a pigment radical in different 
combinations. 

0. This was confirmed by the fact that the order of 
colouration intensity of a series of extracts was altered by 
diluting with water. 

7. Aqueous extracts of the two varieties of logwood gave 
different reactions to acids, alkalies, and other reagents. The 
differences are parallel to those between a fresh aquooiiH 
solution of commercial logwood ‘extract’ and the same 
solution after it had become discoloured on longstanding. 

8. Attempts to determine tho conditions of the decoloura¬ 
tions of solutions of commercial 4 extract’ failed to yield 
definite results, but indicated, in general, that 'darkness and 
air are favourable to the change. 


* I)eVries : JUfutationstheorie, l: 122. 1901. 

t Sargent: Catalogue of the Forest Trees of North America, 15. Washing¬ 
ton, 1880. 



SUGAR-CANE CULTIVATION IN HAWAII. 

In \iow of tho largo yields of sugai-canc find nio 
commonly obtained in the Hawaiian Islands, it is considered 
that planters in the West Indies might usefully l>o put into 
poshes*-ion of informal ion \vi t Ji regard to the sugar industry in 
Hawaii. The following extracts have, for this purpose, boon 
carefully selected, principally* from reports of Committees of 
the Hawaiian Sugar Planters' Association published in the 
Hawaiian Planter* Monthly, the official publication of t.lie 
Association: 

The cultivation of sugar-cane and the manufacture of 
sugar, says a Penang planter, is without doubt more carefully 
studied and carried on in a systematic manner in the Hawaiian 
Islands than in any other part of the world. 

The irrigated lowlands produce the largest, crops, for the 
simple reason that by the regulaiity of the application of 
water the growth of tho cam* is a sturdy one and newer suffers 
ftoni dry spells. Hood crops in the Hawaiian Islands pioduee 
about 120,000 lb. of cane, or 18,000 11>, of sugar per acre. 

Most of the flourishing plantations previous to the annexa¬ 
tion of the islands by the United States of America, which 
brought about a considerable rise in the price of labour, 
produced sugar for less than $tt.V0Q gold per ton. Labour at that 
time cost about oOc. per day, while 1 at this time it is about 
$1*00 gold, with a tendency to rise. 

The analyses of the soil, and the application of proper 
fertilizers have, for the past few years been a mattex of groat 
advancement in the sugar industry. 

Soil that would, without fertilizers, produce 4 or 5 tons of 
sugar per acre, will, with tho application of suitable fertilizers, 
pioduee about double the outturn. 

No expense or trouble is spared in having the soil analysed 
by experts, to find out what particular fertilizer would be most 
suitable, and wlmt sort of cane would bo likely to thrive best. 

Seed is freely exchanged between the planters on the 
different islands. The theory of fertilizing is that it is 
necessary to put back into tho soil just what the cane takes 
out of it, anti in that way always keeping the soil up to par. 
{Hawaiian PI anion? Monthly, July 1002.) 

PLANTING AND CULTIVATION. 

BREAKING AND PLOUGHING. 

The methods of breaking up or tilliug the soil for seed-bed 
are varied, depending on locality and depth of soil. On Oahu 
Maui, and Kauai steam-ploughs are chiefly used, but only a few 
sets on Hawaii, as that island has only a limitod area of land 
adapted for steam-ploughing. The capacity of steam-plouglis 
ranges from 10 to 15 acres per day ploughing a depth of 1 foot to 
2 feet according to requirements. In districts with light soils 
where animals are used for ploughing tho old style of 
hand-plough is fast being roplaced by the latest design of 
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‘Sulky 1 and ‘Disc 1 ploughs. In the Hilo district most of the 
round ploughing was formerly done by light wheel walking 
ploughs drawn by three animals, rutting a furrow of from 12 to 
10 inches, about 0 inches deep, and ploughing about 1 ^ acres 
a day. The‘Disc 1 plough lias now become the favourite and 
a number of planters use it exclusively, claiming better results 
from the more complete pulverizing of the soil, and especially 
from its adaptability to throw apy extra depth of furrow or 
subsoil directly on the surface with increase of exposure to 
atmospheric influences. Several designs of harrow are now in 
use for the tilth of our soils before furrowing, but the ‘Spike 1 
or 4 Drag’ harrow is more generally used than any other. 

FURROWING. 

The land iH furrowed on an average about 5 feet apart, and 
the depth of the furrow depends on the amount of surface soil or 
vegetable mould. Some furrow-ploughs are entirely too heavy 
and clumsy, and could be greatly reduced and improved. The 
handles of the ordinary furrow-plough are too high and too 
short. A change in a fur row-plough came under our notice 
this year that had been reduced in weight 100 lb., the handles 
made longer, and, instead of fastening them on end of beam, 
were lowered by placing them in the body of the plough, and 
so giving to the operator more purchase over the plough. 
There is just as much economy in saving manual labour and 
mule-power in the fields as steam in the mill. 

Various implements are in use to loosen up the seed-bed 
after the furrow-plough, viz., sub-soilcr, small-plough, small- 
harrow, or cultivator. The Hilo Sugar Company use two 
sections of a stubble-digger to revolve in the bottom of the 
furrow^, fitted oil a small frame with handles, and drawn by one 
animal, the implement stirring up the bottom of the furrow to 
a depth of (5 inches. At Onomea there in another device for this 
work ; two small sub-soilcr discs, of about 14 inches diameter, are 
attached, faceimvaids, to a small sub-soiler and drawn after the 
furrow-ploughs, thereby widening the furrow and leaving an 
excellent bed for seed-cane. (Ibid., December 1902.) 

PLOUGHING. 

Now, with respect to the depth at which they plough, 
when you are discussing Hawaii and the planting of sugar in 
those islands you have to take into consideration that there 
arc two distinct classes of planters on the islands; one class 
on the windward side, where there is an abundance of rain, 
(sometimes too much); the other on the leeward side of the 
island, where they have no rain, and consequently irrigate. 
The two customs of planting, preparation of soil, etc*., are 
therefore entirely different. On the windward side they plant 
similar to us in Louisiana'; they prepare the lands with ploughs 
and they have rows uniformly 5 feet wide all over the island. 
I found the rows nowhere wider than this. It seems by 
universal consent they have come to this width. On the 
leeward side of the island I had the good fortune to see them 
plough. They break the land with steam ploughs-five-gang 
ploughs. The one 1 saw was running 3 feet deep—a tremendous 
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depth. They were ploughing and breaking the soil, pulver¬ 
izing it very finely. I will have to ^ay, however, in cider that 
you may appreciate this fact, that their lands are volcanic, 
and do not possess that plasticity that ours do. In other 
words, you can get a very good idea of their soils if you will 
take our ordinary biack-hats and pulverize them. It is well 
known that when you take pulverized bricks and analyse 
them, they have lost their plastic properties; they never run 
together. Therefore, their soils being volcanic, emitted in the 
melted condition, disintegrate either naturally, through the 
ordinary methods of watering or through some agent which 
1 need not stop to explain here, which is emitted along with the 
rock. These soil*- disintegrate and form a powder very similar to 
pulverized brick-bats, and therefore do not run together at 
all—do not bieak up into lumps but pulverize prettily. Having 
ploughed in this way, they lay the rows along the lines of 
levels. Contrary to public opinion here, or away from the 
island, the sugar lands in Hawaii arc by no means level. They 
roll very rapidly from the sea-coast upwards. Now, they lay 
off rows, 5 foot apart, and use a double-decked mould-board 
plough, drawn by eight mules. They lay the rows off 5 feet 
apart and they go 30 to 32 inches deep—they plant cane this 
depth, using the tops of the cane, which is planted in one 
continuous row of tops. As soon as they are planted, a little 
stream of water is turned oil the cane, and right behind come 
Chinese with hoes, who draw a little dirt about 2 or 3 
inches over the cane, and in Vix days the oano came up 
making a good stand. I saw that accomplished while 1 was 
there. That is the method of preparing tue land. Irrigation 
is continued, and after each irrigation the hoe follows and 
draws a little dirt over the cane. Water is one of the great 
troubles they have over there; hence they have to be very 
economical m its use. They irrigate with a stream of water, 
at each irrigation, which you would laugh at here. It is a little 
trickling stream—a small rivulet trickling down the centre of 
the rows. The Chinese come immediately behind it and draw 
the dirt over it in order to conserve the moisture. As fast as 
one row is laid, the water runs immediately after it. That 
is tho method of preparation for planting on the leeward side. 
On tho windward side, they do as wo do. They put tho cane 
in slight ridges. 1 may also remark just hero, that that soil 
is perfectly porous and that the rains falling upon it from the 
mountain side ponetiato it immediately—it goes right down. 
(Professor Stubbs’ description of cane planting in Hawaii: 
Ibid., December 1900.) 

In this territory we have localities which suffer periodi¬ 
cally from droughts, and plantations which receive rain 
to spare. We have high temperatures and the reverse. 
We have lands that are extremely rocky; others without 
a stone on them. We have flat plains in one place and lands 
crossed by gulches, varying in depth from 20 feet to 1,000 feet. 
We have windy districts and districts with no wind. We have 
rich soils and poor soils, deep soils and shallow soils. In fact, 
we have every tropical cane-growing condition to labour under, 
Mr. A. Moore, of Kilauea, in a letter to your Committee 



practically voiced the experience of all the* managers of Hawaii 
when he said: 4 Kadi plantation has its own conditions to 
govern its work, the manner of doing it and its cost/ 

Your Committee forwarded fifty-two circulars to the 
plantations of t his territory and received thirty-six replies : nine¬ 
teen of these were from irrigated plantations, and seventeen 
from non-iirigated plantations, classified as follows: 

From Irrigated Plantations. From Nun-irrigated Plantations. 
() on island oi Oahu 10 on island of Hawaii 

4 „ „ „ Maui l ,, „ Maui 

0 i, „ „ Kauai 

Total 10. Total 17. 

UKMPAUATION OK THM SOIL. 

This may be briefly summarized by the statement that tlm 
general practice is to plough as deep as posable, either loosen¬ 
ing the subsoil below or without turning up much of it. Where 
lands are rocky or difficult to handle otherwise,, the 11-ineh 
breaker is generally u^ed : where tlie lands are not so hilly, the 
disc plough Ih in general use; and where fields are broad and fairly 
flat, as in the middle portion of Hannikua, the western end of 
Kohala, unci on irrigated plantations, steam-ploughing imple¬ 
ments of 4 Fowler’ make have been found the most profitable. 
Briefly summarized, the results from thirty-six replies to 
circulars received are as follows : 

20 plantations use steam implements 
5 plantations use breakers principally 

II plantations use disc ploughs with subsoil attach¬ 
ment principally 


Total 8(5. 

Your Committee refoxs you to a very valuable communica¬ 
tion from Mr. Jno. M. Horner, of llamakim, which is appended 
to this report on the advantages of the 4 disc ’ plough. From 
data iceeived from different managers, the "Secretary’ disc 
plough is used in Hilo and Kohala, and the 4 Venicia’ disc plough 
in Hammpta, The main thing to bo noli ml is the application 
of the • disc 1 in annual ploughing, wherever practicable, instead 
of the old-fashioned mould board. It lightens the drought and 
breaks up the soil better. Will someone Hay why the 4 disc* * 
principle cannot be carried out in our steam-ploughing 
implements in place of the old-fashioned mould-board ? Ten or 
twelve years ago there was not a single dh-c plough in Hawaii; 
now they are being used wherever circumstances permit, and it 
would appear that if the principle is the same the adoption of 
the‘disc’ in steam implements on lands freo from rocks is 
merely a question of strength and material. At any rate, the 
question is worth looking into. On the plantations of Waialua, 
Oahu, and Ewn tlierc has been introduced a large implement 
used in second ploughing called the * Oliver ’ ploughs tliis 
n 80-inch plough attached to the * Fowler ’ steam apparatus. 
■Where the soil is deep and free from stones, this does excellent 



work, reaching to a depth of from 28 to JJO inches. This sort of 
second ploughing is expensive. A set of 20 horse-power 
fc Fowler' ploughs, with this implement, goes over but 5 acres 
or so per day. At the same time, the results obtained fully 
justify the extra cost. At Kwn, the highest yields ever 
obtained from certain iields wore those ploughed to a depth of 
;$0 indues with the ‘Oliver' plougli. 

rt is a strikitur fact that all of the plantations, where the 
nature of the land will allow, use steam-plough implements in 
the preparation of their soils. Tt undoubtedly costs much more 
than animal ploughing, but the soil is in so much better 
condition, and the return per acre so much enhanced that their 
use i- of great financial benefit. (Ibid., December lMKJ.) 

PLANTING. 

The general method of planting is to place the seed in the 
furrow by hand, butt to butt, and covered to a depth of from 
2 to 8 inches. Many amusing notions still hold sway in the plant¬ 
ing season. Some prefer the top of the seed left uncovered to keep 
the seed alive ; others demand the seed planted whichever wily 
the wind mostly blows. In llamakua this year, a Japanese com¬ 
pany threw up a co-operative contract on the ground that 
the seed was not planted so that it would grow the prevailing 
way of the wind. Suffice it to say, that the young plant from 
this doomed seed is as far advanced to-day as the plant from 
Heed of supposed more favoured conditions. 

The question of cultivation by animals between the eane 
rows is still much discussed. We firmly believe that wherever 
it is practicable, cultivation between the rows should be done 
with cultivators drawn by mule-power. A man and a mule 
with a cultivator or small plough can perform as much work 
as ten men with lioe*. It seems, therefore, fair to assume that 
this matter of detail should have careful attention, and 
especially at a time like the present when labour is very scarce, 
and the market- for sugar ruling low. On nearly all mi-irri¬ 
gated plantations the land is freely stirred up and weeds 
controlled between the young eane rows by mule-power; the 
exceptions are on those plantations where stony ridges and 
other conditions make it impracticable to place animals in the 
young crop. Home planters still contend that using small 
ploughs in young plants is detrimental because they cut off too 
many young roots. But in rainy districts, where cultivation 
with small ploughs has been adapted for many years, it is now 
generally conceded that mult* cultivation is most beneficial to 
yoiuxg eane in that it thoroughly loosens up the soil for the 
cane roots to spread in, and improves the condition of the soil 
by frequent exposure to sun and atmosphere. A small plough 
of about 8 inches cut, and drawn by one animal, is considered 
the best size for cultivation in young eane. In addition to the 
ordinary cultivator and V-shaped harrow, there is the ‘ Horner ’ 
cultivator, now much in use, and especially in the Hilo district 
where weeds grow in the night. The principle of this 
cultivator is different to that of the ordinary implementss 
According to the quantity of weeds to be handled it drags 



them into piles about 20 or 30 feet apart, thereby concen¬ 
trating the weeds over a much smaller area than if 
loft scattered over the entire row as happens with tho 
ordinary cultivator. Wo might make mention of another 
labour-saving implement, and for the pin pose of this report 
■we will call it the 4 Hiller/ TIuh is a device for throwing earth 
to tlio young cane. It is shaped like a snow-plough, and makes 
an excellent finish to a Held of young cane when the growth is 
such as about to cover the rows. Mr. Albert llorner (Kukaiau) 
has been experimenting this year with a new implement for 
hilling ratoons. It consists of two 10-incli discs placed on either 
side of a goose-necked beam, and with a subsoiler attached 
behind to loosen tho narrow rim left by the discs in tho centre 
of the row. The implement is drawn by three animals, and 
operated by one man. This season Mr. Horner lias hilled np 
all his ratoons with this implement, and weran certify that it 
makes far superior work to the ordinary method of hand- 
plough and harrow. The soil is thrown up to the cane in 
a finely pulverized condition; and also there is a saving of 
labour in that one turn of tho implement in each row completes 
the operation. (Ibid., December 1902.) 

In the Hilo and Hamakua districts furrows are run, as 
a rule, from 5 feet to 6 feet apart, and in Kohala 4 feet 6 inches 
apart. In other parts of the territory the average is 5 £ feet. 
This last spacing applies also to irrigated plantations. "Tops 
are everywhere preferred for seed, and where these cannot be 
obtained, either plant or good first ratoons are used, depend¬ 
ing in either case upon the appearance of the cane, and the 
development of the bud. Seed, in general, is cut from 8 to 
12 inches in length. The greatest difference to bo noted is in 
the placing of seed canes. In one district this varies from 
* overlapping ’ to setting 8 inches apart. In general, it may be 
said that in the poorer mauka or rocky soils, with heavy 
rainfalls, seed is overlapped, and that in localities of lesser 
rainfall or possibly richer soils, seeds arc placed either end to 
end or several inches apart, depending upon quality of seed, 
soil, and season of the year. With an early plant in the warm 
months of Juno and July seed is, as a rule on irrigated planta¬ 
tions, spaced a few inches apart, (termination is thou at its 
best, and there are fewer * misses ’ which can be replanted in 
good season. But, as a rule, the later seed canes are placed 
end to end ; or, if very late in the season, overlapped so as to 
ensure a good stand, an even start, and to avoid replanting. 
(Ibid., December 1903.) 

STRIPPING. 

The removing of dead leaves from the cane, generally 
called ‘ stripping/ is a process in our cultivation that is very 
essential for the proper development of a cane crop. Where 
the crop is not exposed to drought for a long period, the best 
results are usually obtained from cane stripped some months 
prior to harvesting. Stripping also reduces the amount of 
destruction caused by borers, rats, and other pests ; lessens the 
cost of cutting and allows of sending cane to the mill free form 
a coating of dry leaves, which is very much against good 
extraction. (Ibid, December 1902.) 
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The pros and cons ol this hn\e probably been as much 
discussed in the Association as any other portion of the 
industiy. On the Island of Hawaii, with not as a rule an extra 
he*ny growth of cane, so that for two strippings the entire oos< 
runs from $10*00 to #15-00, and because of the tainy weather, 
especially in Hilo and portions of the Hamakua dKfiiol, the 
managers are unanimously in fax our of shipping When, 
howo\er, we come to consider the question from the view point 
of the itrigated concerns, where the districts are generally 
known as b dry,' and w here tin 4 cost of stripping is much 
greater and frequently double that of Hawaii, there is not 
the same unanimity of opinion. Seven out of sixteen irrigated 
plantations, from whom teplies were received, do not strip 
their canes. The remainder advocate stripping for vaiious 
reasons. It would appear to your Committee that whore the 
expenditure for stripping per acic is as large as it on some of 
the irrigated concerns, this matter might well he tested at the 
Expel imonl Station for the piupo^e of obtaining data on the 
subject. This tost, of com sc, would not settle the question for 
all plantations on account of differences in local conditions 
such as temperature, slow or quick ripening, rainfall, insect 
pests, etc Hut the lesuits certainly would provide food for 
thought and be a forerunner of tests at each plantation to 
settle thi<- important question. 

K VTOONINO. 

In the matter of long ratooning, the great preponderance 
of opinion is that they are as profitable as plant cane, especially 
on irrigated lands. Kiom but eight plantations out of thirty-six 
have we received word that ratoons are not considered as 
profitable plant cane. On the other hand, the weight of 
evidence is against short ratoons as opposed to cutting back. 
Of course, there are conditions and circumstances where short 
ratoons become piotltable. One is cited by Mr. Stodart, of the 
McBryde Sugar Company, where 500 acres yielded 1*11 tons 
sugar per acre, which w r as probably exceptional. Of these 
conditions, each manager can be the one to judge. 

HIJJJNO V\\ 

The matter of hilling up irrigated ratoons is in general 
favour on Kauai and Maui. At an average given eost of from 
$1*00 to $0*00 per aeie, the estimated returns aie from / ton 
to 1] tons of sugar per acre. This is a large return for a small 
expense. This operation is not yet practised to any extent on 
Oahu except at one plantation. Experiments arc being made 
at one other. The operation consists in ploughing deeply and 
loosening soil between the furrows with a 10-inch plough pulled 
by two mules, hitched tandem, and followed by the spreading 
of the loose, ploughed earth against the canes by moans of 
a V-shaped machine; tho ratoon caues are thus on the hilled 
portion and water is applied in the hollow space between the 
cane rows. It would appear to your Committee that where the 
atoon furrows are shallow, hilling up is an excellent method 
o adopt, but that whore tho furrows are deep, the advantages 
are not so manifest. In an experiment, carried out at Ewa 



with cane 2 feet high, a laige portion of the stalk was lmiieri, 
owing to the depth of the funow. Tliis expeiiment, how even, 
will not be completed until the cane »s ground and results 
known. 


1 WIMjKUIjNTS AND < DI/nVATlON. 

The geneiiil pi notice is to use cultivator and horse plough 
iu the Hilo district, and, on account of excessive rainfall, to fill 
in hmows and to hill up plant eanos as fast as cheumstances 
permit. In those distnets of lesser laintall and occasional 
drought, such as Kohala and the western portion of Ilamakua, 
the gcncial practice is the iexcise of that in Hilo. Oil this 
subject Mi h'oibes, of Kukuihaole, wiltcs as follows:‘Do not 
believe in filling in plant tiuiows, foi just as much as we (ill in, 
that much moie we have to hill up on ratoons. Then, when 
the evil day of (bought comes, those canes which are looted high 
aie the fiist to suftei, as the hilled up pari duo quicker than 
if, say, moderately level. Natmally, when hilled up there are 
surface loots eneouiagod by the soil being foieod around the 
stem.’ In mtootling on plantations not iriigated, the endeavour 
is to plough as deeply as possibly between the aino rows, using 
either the Vcnioia disc ratoon plough or one of the ordinary 
make, in order thoroughly to loosen up the soil. No special 
implement or set of implements is used in all cases iu ratoon 
cultivation, owing to differences in local conditions. Where, 
however, the soil is free from rocks, Horner's cultivator is 
spoken of highly as a tool for freeing the land of weeds at low 
cost. (Ibid:, December 11)03.) 

MANURING. 

In intensive agiicultuve, such as is practised on these 
islands in the grow ing of sugar-cane, the question of f(utiliza¬ 
tion must needs be a very important one. Owing to the wide 
diversity of conditions w r ith legald to climate and soil which 
clnuactoiize the sugar lauds of tliis toiritory, it becomes mani¬ 
fest that the subject of fertilization is one which must be 
worked out In laigc measure for each individual plantation. 
Not only must the needs of the crop bo taken into consideration 
and weighed with ielation to the quantity of plant foods stoiod 
up in the soil, but the fotms'ln which the unions feitilizing 
ingiedionts must bo added to the soil to lender the best sen ice 
constitute a subject of equal impoitanee. 

The financial loss which may accrue ftom the improper use 
of fertilizers does not merely include money expended on ferti¬ 
lizers which do not give increased yields of sugar por acre, but 
added to such amount is the cost of labour in applying such 
material to the boil. Again, in the utilization of the waste 
products of the mill and btables, which would otherwise be 
discarded, the lobs involved would be the resulting difference in 
yields following the rational and irrational application of such 
material. That fertilizers pay, and pay well, when judiciously 
applied, has long been demonstrated on these islands and much 
has been written on the subject and presented in former reports. 
In this report it is our desire to give an idea of the amounts 
and commercial value of fertilizers applied during the growth 
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ot* a crop, and to indicate in a measure some of the w a> s in 
which a part of the money so expended might not he in 
the most full accordance with economy. 

The data received from plantation managers have yielded 
the following approximate figures: 

The amounts of purchased mixed fciiilizcr applied per 
acre varied from 100 lb. to 1,700 lb. 

The variation in the potash content of i his malounl was 
from 1 to 21 per cent.; phosphoric acid, 31 to 18 \ per cent.; 
nitrogen, PI to I) percent. 

The average amount of mixed fertilizer applied was 880 lb. 
per acre; and of nitrate of soda, 150 11). 

The crop of 1002 was harvested from approximately 70.000 
acres. 

The mixed fertilizer used for the erop appioximated 101,575 
tons. 

The nitiate of soda used for the erop approximated 0.280 
tons. 

The average formula of the mixed fertilize! was 0 percent, 
nitrogen, 8 per cent, phosphoric acid, and 0 percent, potash. 

Nitrogen in mixed fertilizers applied . ... 2,014 tons. 

Phosphoric acid „ „ . 2,005 ., 

Potash ,, „ „ .‘1,200 „ 

Nitrogen in nitiate of soda. 012 „ 

The value of these elements would be very much as 
follow’s: 

Nitrogen in mixed fertilizer .$001,200 

Phosphoric acid „ „ .. 215,(500 

PotasJi „ „ „ . 812,550 

Total value of mixed fertilizer ... , $1,182,850 

Nitrogen in nitrate of soda . 282,(500 

Total.$1,111,050 

In addition to the amount of mixed fertilizer and nitrate 
of soda applied, about 1,500 tons of tankage, 800 tons of ground 
coral, and 2,000 tons of hone meal were used. The value of lliis 
large quantity of fertilizing material, together with the cost of 
mixing, bagging, freight, and manufacturer’s profit would 
probably bring the total cost to about $1,700,000. 

Tt is seen that the value of the element nitrogen in mixed 
fertilizers applied during the past crop wan greater than that 
of the other elements* combined, being $004,200 against $528,150, 
the total value of potash and phosphoric acid used. Unfor¬ 
tunately the most expensive of the fertilizing elements is the 
one which, under certain conditions, is most liable to waste. 
(Ibid., December 1002.) 
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POT Ah II. 

With respect to potash, the tendency has been to increase 
the percentage of this element in mixed fertilizers during the 
last couple of years, and favourable results following such 
change are reported from a number of plantations. Mr. Pullar, 
ol the C/ommittee, wiites: ‘We have increased the potash 
content the past two years with good lesults and it ought to 
be higher yet, 1 think.’ The sugar-cane is a groat potash 
feeder, a fact which has been amply demonstrated by the 
chemical analysis of its ash. The average amount of potash 
used per ton of sugar grown with fifteen varieties of eaue at 
the Experiment Station was 150 lb. The combined weight of 
the other so-called vital elements, nitrogen, phosphoric acid, 
and lime, taken up by the cane averaged 101 !b. per ton of 
sugar Of the thi ee varieties of cane, Lahaina, Hose .Bamboo, 
and Yellow Caledonia, which are mo*-t commonly grown on 
these islands, the average amount of potash taken up per ton 
of sugar produced was found to be 111 G lb. Of this amount 
about one-third would go to the cane stalk and two-thirds to 
the leaf, a difference in requiiements which is a most fortunate 
circumstance, for through ploughing into the soil or burning 
the stiippiugs and waste matters of the cane field, large 
amounts of this element are conserved for future use. Most of 
the potash applied in fertilizers for the last crop was in the 
form of sulphate, very little being used as muriate. The cost 
of the two forms is slightly in favour of the muriate, although 
under most conditions on these islands the sulphate must 
prove the more economical of the tw T o, through its superior 
fixing qualities and its smaller depleting action on the lime of 
the soil. 

PHOSPHORIC ACII). 

While the tendency lm*- been to increase the percentage of 
potash in mixed fertilizers, the phosphoric acid in many cases 
has been mateually ieduced. Phosphoric acid has one advan¬ 
tage 1 over other fertilizing ingredients through its power of 
readily becoming fixed in the soil, and very little of this 
element applied in its most soluble form can be lost from 
the land during heavy rains or irrigation. When ii«*c<l in 
a soluble form in larger amounts than is required, through its 
insolubility following fixation, the excess remains in the soil to 
be drawn upon by future crops, and the soil is correspondingly 
cm iched as regards the material. While indispensable to the 
cams it is withdrawn in smaller quantities from the soil than is 
the case with the other fertilizing elements, about 15 11). per ton 
of sugar being the average requirement for Lahaina and Rose 
Bamboo cane at the Experiment Station. The cane and leaves 
divide the amount in almost equal proportions, so that a largo 
percentage is returned to the soil after harvesting the crop. 
Unlike potash, however, the amount which is returned to the 
soil throixgh the burning of the refuse of the field is chiefly in 
an insoluble form and does not possess any particular fertilizing 
value. Hawaiian soils as a rule stand high in phosphoric acid, 
but the element is locked up in insoluble forms. The object of 
adding phosphoric acid to the land, then, is not so much for 
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the purpose of increasing tho total stock of this element— such 
an increase would bo iniinitossimal -but to increase the amount 
which will be available for the crop. (Ibid, December 1002.) 

Circular letters containing questions relating to fertiliza¬ 
tion wore sent to tho managers of tho various plantations, and 
the answers received furnished some very interesting statistics 
and information regarding tho use of fertilizing material in 
these islands. As similar data were obtained last year by the 
Fertilization Committee, it may bo of interest to bring figures 
into comparison, which represent tho value and quantities of 
fertilizer used for the last two crops. 

Tho average quantity of mixed fertilizer applied per acre 
for the crop of 1902 was 830 11)., and for 1903, 910 lb. 

Tho average formula for tho two years was as follows : — 


Phosphoric acid 

Potash 

Nitrogen 


1902. 

8*0 percent. 
9-0 „ „ 

O’O „ „ 


1903. 


7-1 

10-1 

01 


per cent. 

91 99 

99 «S 


The crop of 1903 was harvested from about 90,000 acres, 
and the total quantity of mixed fertilizer applied was approx¬ 
imately 41,000 tons. 


Tho amounts of nitrogen, phosphoric acid, and potash in 
this quantity of material were as follows 


Nitrogen in mixed fertilizer . 2,501 tons 

Phosphoric acid „ „ ... 2,911 tons 

Potash „ „ ... 4,141 tons 


About 0,000 tons of nitrate of soda, containing approx¬ 
imately 900 tons of nitrogen, were also used. 

These large < pi antities of the various fertilizing ingredients 
would have values somewhat as follows 


Nitrogen in mixed fertilizer 
Phosphoric acid „ „ 

Potash „ „ 


$750,300 

232,880 

393,395 


$1,37(5,575 

Nitrogen in nitrate of soda ... 270,000 


Total ... $1,64(5,575. 


In addition to nitrate of soda, special fertilizers such as 
lime, ground coral, fish scrap, muriate of potash, tankage, and 
a mixture of nitrate of soda and sulphate of ammonia were 
also applied. The value of those latter materials, together with 
the cost of bagging, mixing of complote fertilizers, and 
transportation, would bring the total amount expended for 
fertilizers to somewhat over $2,000,000 

The large amount of capital annually expended for fertili¬ 
zers in these islands, together with the fact that other sugar- 
producing countries use very much less fertilizing material, 
would naturally cause one to consider if the large cost of fertiliz¬ 
ation in this territory is justified by the increased returns. 
The average cost of fertilizer used per ton of sugar produced 



would approximate $1 05, and pei acre $22 20. To pay foi the 
cost of feitilization for tho crop of 100;*, theie must liave been 
at least a gain of 28,371 tons of sugar for the islands, or 035 lb. 
on an average per aero. An increased production ol 035 11) per 
acre would represent a gain of about 7 per cent. Thoie is 
little data obtainable from plantations as to quantities. of 
sugar produced per nere with and without fertilization, 
although It would bo unreasonable to ‘•oppose the increase does 
not exceed by a good margin 0*15 lb. of sugar per average acre, 

Tho tendency on the plantations during the past year or so 
lias been toward a reduction of phosphoric acid and an increase 
in potash ; in fact, the average formula is I per cent, lower in 
phosphoric acid and 1 per cent, higher in potash for the crop 
of 1003 than for that of 1002. With few exceptions, where 
this change has been marie, good results have been obtained. 

In the* report of the Committee on Fertilization for last 
year the statement was made that potash could sometimes be 
used to little advantage in applying large amounts of the 
element to lands poor in lime. To quote from the last report, 

4 lime is essential to the most advantageous use of potash, and 
whero the lime of the soil i« low it should bo augmented previous 
to the addition of potassic fertilizers.’ This point with refer¬ 
ence to potash is a very important one, as there is not only 
danger, where the lime in a field is low, of not getting full 
returns from potash applied, but also of injuring the cane. 
This fact is one that is often disregarded in fertilization, 
and it is doubtless capable of explaining many of the differ¬ 
ences of opinion held by plantation managers with reference to 
the value of high potash fertilizers. When a potash salt, such 
as the muriate or sulphate, is added to the soil, dissociation 
takes place to a large extent, and more of the base—potash - 
is taken up by the cane roots than of the acid part of the ^-alt. 
This occasions an accumulation of acid in immediate contact 
witli the tender roots of the plants, and if there N no con¬ 
venient base (such as lime) present to noutialize immediately 
this acidity, consideiable harm may result. Lands standing 
well in lime cun therefore receive a more liberal supply of potash 
than lands low in lime, the potash in the two soils showing 
the same degree of deficiency. This holds true for other fer¬ 
tilizing compounds, and will doubtless hell) to explain why 
complete fertilizers, containing 200 II). of each element in 
a soluble form, gave a lois of 1 i per cent, of sugar, when 100 lb, 
of each element gave a gain of 20 per cent, as shown in 
a previous table. (Ibid., December 1903.) 

AVAILABILITY OF KLKMBNTS. 

Considerable data are at hand to give an adequate idea of 
the amounts of lime, potash, phosphoric acid, and nitrogen that 
are present in the soils of the respective islands, the subjoined 
table representing average results of about 100 analyses : 
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I 


I sla rrd. 

Lime. 

Potash. 

Phosphoric 

aeid. 

Nitrogen. 

Ohau 

0*880 

0*812 

0-207 

0 170 

Kaua 1 . . 

0*118 

0*809 

0 187 

0*227 

Maui 

3*895 

0*857 

0-270 

0 888 

Hawaii .. 

0*185 

0*810 

0-518 

0 5 U) 


These results were obtained by the ordinary agricultural 
method which was in use ar< the N\pciiment Station piior to 
tlie adoption of aspartic* acid as a sod solvent, and although an 
absolute analysis would gi\e somewhat huger results, these me 
comparative to a large extent as showing the proportions of 
lime, potash, phosphoric* acid, and nitrogen present m the 
island sods 

The amounts of the mineral ingredients which are found to 
he n\tillable are a< follow'*: 


Island. 

i 

Lime. 

Per cent. 

Potash. 
Per cent. 

Phosphor ic 
aeid. 

Per cent. 

i 

Oahu .. 

• 0150.8 

*00250 

•00012 

Kauai ... 

•01807 

o 

o 

tw 

**■» 

•00018 

Maui . 

•01701 

•00812 

■00012 

1 Hawaii. 

•00789 

*00150 

*00011 

or reducing those percentages to a 
have*: 

more tangible form, we 

Island. 

Lime. 

Potash. 

I 

Phosphoric 

acid. 

Oahu ... 

510 11 ). 

80 fl>. 

1-2 lb . 

Kauai . 

178 „ 

87 „ 

4’5 „ 

Maui . 

017 „ 

100 „ 

4-2 „ 

Hawaii. 

270 „ 

_ 

54 „ 

4-0 
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which quantities represent tlio amounts of the essential 
mineral elements in 1 acre of soil, to a depth of 1 foot, that are 
in a condition to bo removed through the several actions of total 
cropping, during the growth of one crop. 

It is interesting to note that Kauai stands highest in lime, 
Maui in potash, and Hawaii in phosphoric; acid. The smallest 
percentage of lime is on Hawaii, while Kauai is lowest in potash 
and phosphoric acid. 

If, however, we consider the availability of those elements 
instead of the actual amounts in tin; soil, a somewhat modified 
order presents itself; Maui and Oahu are both higher in 
available lime than Kauai, Oahu standing first. Maui, with the 
highest total content of potash, has also more of that element 
in an available foim than the other islands. The amounts of 
available phosphoric acid show little variation, notwithstand¬ 
ing a difference between -187 per cent, total phosphoric acid on 
Kauai and *518 per cent, on Hawaii. This latter ingredient is 
so closely bound up in iron and aluminic compounds as to be 
practically insoluble: on Hawaii 9 tons of the element per acre 
scarcely yield 5 lb. in an assimilable form. 

Having considered the method in use for gauging the 
availability of the mineral elements in question, and having 
noted the amounts in which they are present in the soils of the 
respective islands, we will next consider the demands of the crop. 

We will compare the amounts of available elements in 
the soils of the respective islands, with the amounts of these 
elements that would be required by a crop producing 5 tons of 
sugar. The nitrogen contents of the lands are not given, as at 
the present time we have no reliable method for determining 
its availability:— 


Island. 

Lime in soil. 

Lime 

required by 
crop. 

Potash in 
soil. 

4 . 

as cd §« 
4-> Sh P 

fii 8 

0) 

u 

Phosphoric ! 
acid iu soil. 

Phosphoric 

acid 

required 
by crop. 

Nitrogen 
required by 
crop. 


11). 

lb. 


ib. 

lb. 

a.. 

a. 

Oaliu. 

549 


89 


4*2 



Kauai. 

478 


87 


4*5 



Maui. 

617 

164-7 

109 

509-2 

4-2 

74 

82-9 

Hawaii 

276 


54 

i 


4-9 




It will be noticed from the above figures that lime is the 
only one of the elements that would appear to be present in 
sufficient quantity for the needs of the crop. But when we 
consider the statement previously made, concerning the small 
proportion of lime that is taken up by the crop on some 
upland soils as compared with the proportion removed by the 



other factors involved in total cropping, we may ^oe that the 
average lime content is not so largo, but then we must consider 
it very carefully. Maui stands highest in available lime, having 
017 lb. on an average to the acre, but if only 13 percent, of that 
amount could be utilized by the crop, as in the instance above 
referred to (whieli was most likely an extreme ease), only 02 33 lb. 
would go to the crop where 104*7 lb were needed. K\eu iL a 
the cane gets on an average 30 per cent, of the lime removed, 
but small margin would be loft on Maui, above actual crop 
requirements, while on Oahu there would be just enough, and 
on Kauai and Hawaii a marked deficiency. 

The potash is found to be vory much too low on all the 
islands for supplying the wants of the cane, and it is readily 
seen why it was found necessary, duiing recent; years, to 
increase ilie proportion of that element in fertilizers applied. 

Concerning phosphoric acid the dearth of this constituent 
in a\ a liable quantities in our island soils is very apparent, but 
we are almost convinced that the aspartic acid method for 
soil analysis would indicate this ingredient to bo lower in 
availability than it really is. (Thirl., January 1002.) 

PHIiTIUZHMS USUI) ON TILK DIPKKKttXT ISLANDS. 

The amount of fertilizer to be added to any land involves 
a consideration of the available constituents of the soil and 
the demauds of cropping. The form in which its ingredients 
should exist is influenced by a consideration of their respective 
properties and tho existing climatic conditions of tho localities 
in which they are to be applied. 

On the island of Oahu, the average mixed fertilizer con¬ 
tains its phosphoric acid in the water-soluble and citrate- 
soluble forms: the potash is in the form of sulphate; and the 
nitrogen is applied in three forms, as nitrate of soda, sulphate 
of ammonia, and organic material. 

On Maui fertilizers are applied to a large extent in the 
same forms as on Oahu, the water-soluble and the insoluble 
phosphoric acid being somewhat lower. The three forms of 
nitrogen are generally used in the same fertilizer, although 
nitrogen as ammonium sulphate is in excess of tho organic and 
nitric. The total nitrogen is 0 0 per cent, higher than on 
Oahu. 

On Hawaii on account of tho diversity of conditions, 
fertilizers are naturally found to vary more in their composition 
than on the other islands. In the Hilo district owing to the 
heavy rains, nitrate of soda cannot be used without liability to 
waste, and potash in the form of chloride is in disfavour owing 
to its depleting action on the lime content of the soils which 
are already low in that constituent. Most of the nitrogen used 
in the district is derived from organic sources and also in 
some measure from sulphate of ammonia, although some few 
fertilizers used during the past year contained nitrate. In 
Hamakua phosphoric acid is applied mostly in soluble forms, 
the nitrogen as a rule being derived from ammonium sulphate 
and the potash from sulphate. 



On Kauai nibiatc of soda and sulphate of ammonia are 
lavouiod as sources of nitiogeii for mi\ed fertilizer, very 
little of this element being applied in an organic* form. 
Accoidinu to the analyst's of the K\poriment Station la hot a lory, 
Kauai fertilizers aie higher in nitrogen as a rule'than those 
from an.v other island. 

Mr. (*eo. Ross, member of the Commit too on Foililization, 
writes a veiy interesting letter on the practices followed on 
llakalau Plantation, lie '■ays: ‘At ihtkalau 1 am using 
almost exclusively a high-grade fertilizer of the following 
aveiago composition : nitiogen (from sulphate of ammonia ami 
organic* ammonia of dissolved bones), 5 to 0 per eent.; phos¬ 
phoric* aeid (available), i) to 10 per eent.; potash in the form 
of sulphate of potash, 0 to 10 percent. This is applied to the 
plant cane at the rate of 000 lb. per acre in two applications, 
Iheiiist at time of planting and at the rate of &('() lb. per 
acic. scattered by hand in the bottom of the furrow, or 
seed bed, followed by a cultivator to stir it up with the 
soil. The' second application is at the late of 000 lb. per 
acre and just piior to ‘hilliug up' or when the cane is 
too high for further cultivation by tunlo or horse implements. 
At this time it is scattered, also by hand, on both sides of the 
t*ano row and covered up by small ploughs which throw the soil 
in towards tlio cane, which is afterwards trimmed up by the 
hoe. 

4 The same grade of fertilizer is applied to all ratoon cane, 
but usually in one application of about 500 3b. per acre. It is 
applied to both sides of the low as is done in the case of the 
second application to plant cane, and is covered over in the 
same way by small one-horse ploughs. The usual practice is to 
apply it to the ratoons as eaily as possible after the first 
hoeing. 

4 We have used a fcitilizer of this geneial composition lor 
several years, and although I have experimented to some extent 
with such special fertilizers as tankage, fish scrap, and bone 
meal, I have had no results to warrant their continuance. 
Nitrate of soda, on account of its solubility, is not adapted to 
this district, where in the past we have been subject to such 
heavy rainfall whereby this salt i<* liable to be lost before 
being taken up by the plant. Lime always gives satisfactory 
results and this is true of all soils in this district. Filter press 
cake, when passed thiough a disintegrator and applied in liberal 
quantity, gives excellent and lasting results. The same, of 
course, is true of stable manure. I might state that the 
percentage of potash in the mixed fertilizer above referred to 
was increased from 5 to (3 per cent, up to its present strength 
about three years ago, and with marked results. This was 
suggested to me from observing the luxuriant growth produced 
by ashes from timber burnt in forest clearing/ 

On some plantations a most commendable system is 
followed of modifying the composition of fertilizers to suit the 
requirements of the different fields. Mr. D. 0. Lindsay, of 
Paia plantation, says: 4 Our regular plant cane mixture is 
composed of superphosphate, sulphate of potash, nitrate of 



soda, and sulphate of ammonia. We have cadi field we plant 
analysed, and vary the proportions of the above ingredients to 
suit the analysis, so that, as a rule, every field has a different 
fertiliser to suit its icquii ciuents. 

‘Wo sometimes use as a special fertilizer a mixtme of 
nitrate of soda and eoial lime in equ d quint dies, and apply 
about 100 to 500 lb per acre. Wo apply this as late as .July 
and August in the same manner as the plant eane mixture. 

‘The difference bet ween our plant eane and ratoon mixture, 
is that in the latter we increase the proportion of nitrate of 
soda and doorcase the phosphoric ingredient.’ 

Mr. John Watt, of the Committee on ^utilisation, in 
writing concerning the pi notices followed atllonokaa, says that 
it is customary to apply tiom 500 to 800 1b of mixed fertiliser 
per acio for the crop. ‘ On poor upper lands we give onl.v one. 
With only one application we distiibute the fertilizer in the 
furrow befoie the seed is put iu, mixing with the soil by a sub- 
soiler orsmall plough. Where we give two applications, theiiist 
is given as above and the second is given when the cane lias 
about two months 1 growth, sometimes a little later, depending 
upou the condition of the eane, by distributing the fertiliser 
along side of the stool and either hoeing it in or running 
a cultivator along the furrows/ 

This year the general composition of mixed fertiliser 
applied to Honokaa lias been as follows : 

0-10 per cent. Phosphoric acid. 

8 „ „ Ammonia from sulphate. 

5 „ „ Potash from sulphate. 

Mr. Watt says: ‘The above is the fertiliser whit h wo 
have used this year, and the weather has been ‘•o that we 
cannot tell wlmt results wo may have from it. Lust year we 
used a different mixture on the upper lands with very good 
results, the analysis of which was as follows 

15 percent. Potash from sulphate, 

5 „ „ Ammonia from sulphate. 

10-12 ,, „ Phosphoric acid. 

‘ With the above fertilizer the eane enm' x up very well and 
maintained a vigorous growth until it was checked by the very 
dry weather during the past live months. When wo planted 
this cane we gave it an application of 700 lb. of tho above 
fertilizer with tho seed and about four months later we gave it 
700 ib. per acre more/ 

For some years past Mr. Watt ha« been very careful in 
regard to the preserving of all stable manure, which is liberally 
treated with a dressing of superphosphate to prevent loss o' 
ammonia. Both with this compound and with mud-press cake-. 1 
which have been passed through a disintegrator ho has 
obtained splendid results. (Ibid., February 1002.) 



IRRIGATION'. 


A NO I ENT WATER. RIGHTS. 

The population of Hawaii was very dense in prehistoric 
tiim‘h, as tho remains of old houses and Holds bear convincing 
testimony. Noaily all tin* streams were led out hy ditches 
called " Anwais/ an<l the water was used for glowing taro, tlio 
national food, and other vegetables. The ditches wore 
excavated in surface earth and maintained by joint users, each 
of whom had to devote so many days each month toward 
repair. The water was also distributed between its users by 
set rules and at stated times; each district with its branch 
ditch getting so many hours flow of tho stream. The land thus 
cultivated was always in the vicinity of tho stream, as no long 
ancient conduits were built, and was styled ‘taro’ land in 
contrast to ‘ kulu,' or dry land, which carried no water rights. 
The native TIawniians have protected with tho greatest mil 
their water rights through taro land, which tho gradual 
growth and expansion of sugar plantation interests have 
tonded to absorb. 

MODERN IRRIGATION. 

The present water supply of the islands is derived from 
two sources:— 

(1) By pumping ground or artesian waters from wells 
and pumps, excavated near the sea-shore. The pumps are 
driven with either coal or oil as fuel, or by electricity generated 
from water power. 

(2) By gravity, from the natural flowing streams, the 
impounding of flood waters of same, and by the interception of 
ground water by tunnelling. 

DITTY OF WATER. 

One million gallons of water per day is the quantity found 
necessary to irrigate each 100 acres. Sugar-cane is grown 
in furrows, about 5 feet apart, into which tho water is burned 
from the field ditches. When tho seed is newly planted, the 
water is turned on every three or four days, but after that an 
application of once each ten days is considered suflicient. The 
above quantity, if applied uniformly to the whole surface, would 
make a depth of 184 inches in one year excluding rainfall and 
evaporation which is possibly f>0 inches, yearly, iu mo^t of tho 
irrigated properties. It means tho application, for a crop 
period of one year and a half, of 22,800 tons of water per acre 
to produce 50 to 80 tons of cane, which would appear to be 
excessive. 

It is safe to presume that leaky reservoirs, ditches, and 
unequal and wasteful distribution prevent the application of 
not more than one-third of the above quantity of water to the 
roots of the cane where its value would be utilized. 

Economies of various kinds in the application of water are 
now being gradually introduced, which will enable tho best 
results to be obtained. Nearly all the water so far developed 
has beon used by the owners on their own property. Lately 
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surplus ha- been disposed of to adjacent owners at a fla*- rate 
of from $8 00 to $10 00 per million gallons, (ireat credit must 
bo given the American pioneers who have developed such 
splendid supplies under *-o many adverse conditions in the past 
twenty ye,us in those remote inlands in the Pacific. By no 
other people, except peili \ps the Mormon settlers oi Utah, lias 
so much euterpiise been displayed and so mun> ^aciilices been 
made in developing the non-pioductive country into one of 
pronounced pio-pciity. (Lomu x'utnu Planter, October 2i), 1001.) 

VIKLT). 

fc Siiyar in the TI nmiiun Inlands. The sugar lands of the 
Hawaiian Inlands offer one of the best investments in the 
whole woild. Of course planter- have trouble, but with 
sufficient rain^ and without iirigation tin*average 1 yield Ktt tons 
of sugar to tin* acre. With iriigation it is 8 to 12 tons, 
10 tons being the average, and as 10 tons of sugar at 02J 
per 100 lb. will bung $72\*>() per ton, or $725 per acre, it will 
be easily seen tint there is hardly any obstacle that cannot 
be ovoteome.’ - The Inventor. 

The foiegoing i- but a fair sample of the many misleading 
statements concerning the sugar industiy of llnwiii which 
appear fiom time to time in various paper*- and journals. 

Were the facts therein stated true, there would indeed bo 
hardly any obstacle in our Mig ir industry, which could not bo 
overcome even to the piying of dividends, which have 
been the more noticeable these past two years by reason of 
their absence*. 

Tt is probably a waste of time to refute such statements ns 
they undoubtedly will continue to appear, but it is well perhaps 
to put ourselves on record. 

Many of our plantations have, under favourable conditions 
- a good price for sugar, low price for labour and plenty of it - 
paid very well, but with the low price of sugar resulting from 
a greatly increased production of beet and cane sugar in the 
sugar-producing countries, the margin of profits has become 
very small. 

Sugar can be produced at a profit in Hawaii only when 
cultivated and manufactured on a large scale, and the difficul¬ 
ties in establishing and carrying on a large plantation are very 
great. 

More* than lwo-thirds of the cano grown in the islands is 
produced by artificial irrigation, and water for this purpose, 
in quantities sufficient to justify engaging in cane culture, 
can only bo obtained from surface streams or by pumping from 
subterranean sources. 

Owing to the nature of the formation of the islands and 
of tlio rains, the exposed portions hive been worn into deep 
gorges or gulches with high ridges between them; these gulches 
in many instances are from hundreds to thousands of 
feet in depth with precipitous sides, and follow each other in 
close succession, with but small areas of land between suitable 
for culti vation. 
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For the most patt the arable land, is far removed from the 
sources of water supply, and to convey the water from the 
gulelies in the rainy belt to the arid arable sections requires 
ditches of many miles in length and also flumes and pipe lines 
to cross intervening gulches. Dams and reservoirs to impound 
the water are also constructed. 

In obtaining Mater by pumping from below the surface 
powerful machinery of large capacity is required. 

To proeuio an adequate supply of water the expense 
involved in the first instance ranges from $100,000 to $500,000,. 
and heavy and continuous expense is incurred in maintaining 
the extensive water systems. The machinery, buildings, and 
appliances necessary to manufacture sugar on a scale to justify 
the undertaking, costs from $100,000 to $500,000 and upwards, 
exclusive of the cost of the land. 

Undoubtedly our soil is'pioductive, and the yield is com¬ 
paratively large on most of the plantations, but it is manifestly 
unfair to pick out one plantation where the yield averages 10 
tons of sugar per acre, and take that as the standard, i 1 

The average yield of all plantations since 1895 has been 
as follow s : 

Sugar Viki.ds or thk Hawaiian Islands. 


War. 

Acres. 

Tons of Sugar. 

Yield per acre. 

- 

Pounds. Short tons. 

ISO." 

47.3001 

153,4101 

0,172 

8*24 

iS00 

55,720" 

227,000 " 

8,118 

1-07 

1807 

53,8251 

1 251,120 

0,331 

1 97 

180 S 

55,235' 

, 220,41! 

8,300 

P15 

1890 

00,308" 

282,80V 

0,378 

4*60 

1000 

00,773 

I 280,5 H 

8,072 

P84 

1001 

j 78,0181 

350,133 

0,130 

1-57 


Furthermore, it must be borne in mind that from eighteen to 
twenty-four months elapse from the time the land is broken 
for planting until the harvesting is concluded. Planting is 
generally done in the summer months, and grinding is begun 
about November of the following year, and finished about the 
following Juno. Thus the crops overlap. Moreover, the Helds 
cannot be continuously cropped, but must be allowed to lie 
fallow from time to time, and about three times the area of 
land is needed to maintain continuous yields than is required 
to produce an annual crop. 

Tilt* cost of labour is high—our labour troubles and 
experiences have been so often thrashed out and conclusions 
arrived at by those who thought they understood our situation, 
that wo will not enter into a discussion of the matter. Suffice 
to say, that so far as Europeans (except Portuguese) and 
Americans are concerned, Jt has been found that they were 
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unfitted for field woik and w ill not and cannot pei foi m such 
labour. 

Tlie average cost of production of sugai on sixteen repre¬ 
sentative plantations (joint stock companies issuing and printing 1 
annual icpoits) foi the eiop ol 1901-2 is found to be $49 00 per 
ton of sugar at the mill; niaikeling expenses aie from $11 “50 
to $15*00 per ton, accotdinglo location. This avoiugo does not 
take into account an> expenses for permanent impiosoments, 
but is deiivod solely from the operating expenses. 

Of tlie sixteen plantations wo find that for the yem ending 
December 31, 1902: 

Nine paid no dividends, some running behind. 

Thiee paid 0 per cent, dividend. 

One paid 5 per cent, dividend. 

Two paid 4] per cent, dividend. 

One paid 1 per cent, dividend. 

The previous year’s drought on portions of Iliwaii and 
Maui aileded the earning capacity of many plantations, but 
we have eliminated most of those so affected. 

Wo trust that the foregoing may tend to show that 
producing sugar in these islands, at a piofit, is not such a‘ cinch ’ 
as some may believe. (Hawaiian Planter* Monthly, May 1903.) 

Tins Proihvtivknk^s of Haw vii. 

Tlie U. S. Census Bulletin of May 19 reviews agriculture in 
Hawaii and incidentally gives some interesting data concern¬ 
ing the sugar industry there. In the whole torritoiy there 
were 95,087 aeies of land planted in sugar-cane in 1890 and 
from this land there were produced 2,21*9,376 tons of sugar¬ 
cane or a shade over 81 tons per aeie. The land in sugar-cane 
is three-fourths of the aiea of cultivated land and the sugar¬ 
cane produce! I reaches in value four-fifths of all crops. 

Sugar and molasses w ei e made by the opera tors of forty-two 
plantations, thirty of whom consumed only their own cane, while 
twelve bought outside cane also. Kour largo sugar houses in 
process of corn* t motion have since incieased these establish¬ 
ments to foi ty-six. Two of the sugar house*- taised no cane for 
their own account. 

Tin* cano from 138 faims was sold to the sugar houses, 
pioducing an a vet age of 1,230 tons of cano per faun, while the 
forty-six plantations with sugar houses produced an average 
of 14,431 tons, short tons, of sugar-cane each. 

The element of fertilization stands out piominontly. To 
produce 2,239,370 tons of sugar-cane tlieic wore expended for 
fertilizers $1,326,107 or about 00c. per ton of cano pro¬ 
duced and on the nvciagc of 31 tons pioduction per acre, 
Hawaii fertilizes her cane lands at a cost of about $20*00 per 
acre. We believe that such intense cane culture as this has 
never been attempted in Louisiana. The cost of raising sugar- 
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< 32 ino and delivering it to the factory is placed at $1*30 per 
ton. (fjOit ittiana Phut fcr.) 

KXPKKHKH. 

Hut the planters on tlio windward side pet their wafer 
directly from the (douds in tin** form of rain. They slightly 
ridge there, but nothing like the ridge we have here it is a mere 
ridge hardly more than 2, 3, and 1 inches high. They cultivate 
with culti\ ntois after the order, perhaps, of the most advanced 
planters of this state. The yields on the i ainy side are very 
small compared with those on the loewaid side a clear demon¬ 
stration to mo when T wa«- there that inigation with proper 
soils and plenty of for!dizcis in a tropical climate constitute 
perhaps conditions under which cane can be grown more 
largely, and bountifully, and cheaply than in any other place 
in the world. 

Now that you have called upon me, Mr. President, I don’t 
suppose it would be out of order to read before this association 
a letter that 1 received ye-terday reciting the expense*-, of ono 
of the large plantations on the inland, and which they promised 
mo when I was over there. I received it yesterday. This will 
give you an idea of their expenses. This is fiom the celebrated 
Kwa plant ition, on the island of Oahu. The ‘clearing-*,’ which 
1 will have to explain, is the trash from the grow th of last year's 
cane laid on the earth laid between the rows of cane, where 
it is allowed to remain until the cam* is harvested. As soon as 
the cane is harvested, they sond men through the field, who 
take this trash, pull it out and burn like we do here. (Hearing, 
$5*51 per acre; steam plough and mule ploughing, $1150 pot* 
acre: for ditching for irrigation, $2 05 ; for cutting and 
hauling seed (they plant only tops) $8 22; preparing and 
planting, $0*01; for fertilizers, $11*13 per acre. That is 
commercial fertilizer. 

I)r. Maxwell, who used to lx* with me, was formerly the 
Director of the Station. He was in charge of what is called the 
Sugar Experiment Station over there. Ono of his duties was 
to visit each plantation several tim *s during the* year, examine 
tho soils, and give his directions and advice; lienee Dr. Maxwell 
has the fertilizer prepared to suit the soil of tho different 
plantations. On the windward side we need a very different 
fertilizer than on the leeward side. The windward side has 
been washed continually by heavy rainfall and is therefore 
comparatively poor. On the leeward side there is less rainfall. 
There are different fertilizers, therefore, which are prescribed 
for the different plantations on tho island. In this instance* 
tho cost was $11 00 por aero, for watering $37*13, for pumping 
$35*02, or say a total of $03*00 for irrigating au aero. 1 shall 
have to make another explanation here. They contract 
with a head Chinaman to irrigate 100 acres of land from the 
time of planting until harvest, at so much per ton for the 
cane made thereon. That is what is charged as ‘watering.’ 
Then the plantation runs eight large pumping plants, 
•of enormous pumping capacity; they cost $1,750,000 nud 
they are run all the time. The cost of running is $35*00 per 
acre. The coat of Chinese labour $37*18—making a total of 
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$03 00 per acre for in Ration. The flipping of cane, $15*25. The 
place is rented on a lease from a Scotchman named Campbell, 
and for which they paid $51*02 per aero. T shall have to 
explain that a little; he gets such a per cent of the sugar 
made; and, as you w r ill see, the percentage of sugu* was 
enormous and therefore his lent was larges Foi munufnetming 
per acre, $27*15 ; for bags, $0*77 ; ora total of $202 71 expense 
per acre. Now, that sounds laige; but you will lind in a very 
short while itom the yield that the cost is comp natively small 
and the profits large. ‘ We planted/ he says, ‘ from August 10 
to November 27 in 1807. Wo harvested that erop from 
February 1 to August 25, 1800/ He could not gi\o me tho 
figures this year because they were still gtiudiir K . 

The yield was 117,835 tons of cane; pei acre, it was 
70 tons. The piuity of juice was 87 percent. It took 7 71 
tons of cane to make a ton of sugai. They made 15,280] tons 
of sugar ; or an average of 10 J tons pet acre of sugar. They 
sold the sugar at $31*50 per toil in Honolulu, which it 
cost them $28 00 to make -$28*50, it is figured heic per ton of 
sugar, and they sold it for $81*50. These figures will bo a little 
instructive to the planters here. 1 want to *ay further that 
the owners, or rather the general agents, told mo that when 
they began planting ton or fifteen years ago, tho yield 
was 1 to 2 tons to the acie; when they ploughed 12 to 15 
inches, they gradually got down deeper until they went 3 feet, 
expending $10 00 peracic for fertilize! s, and then the plantation 
paid. Now r , Mr. Renton in writing me on October 8, sending me 
the figures I have just given, concludes his letter by saying that 
wages have materially increased on tho islands, ami that by 
reason of this increase he believes it would be safe to add 
25 per cent, to the figures in estimating the co'-t of taking off 
tho present crop. (Dr. Stubbs; Hawaiian Planter h' Monthly, 
December 1900.) 


EXPERIMENTS WITH SWEET POTATOS IN 
JAMAICA. 

In this volume of the West Indian Bulletin (pp. 41-52) 
there were published the results of a series of experiments 
carried on at Barbados with tho view of ascertaining the best 
sweet potatos cultivated in the island. 

A similar series of experiments has been carried out in 
Jamaica, and tho following repoit by Mr. H. II. Cousins M.A., 
F.O.S., is reproduced from the Bulletin of the Department of 
Agriculture , Jamaica, for purposes of comparison, as most of 
the varieties wore tried in both series of experiments 
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Thoxaluoof the sweet potato has boon brought homo to 
the people of Jamaioa by the great benefits it conferred oil the 
community, al'tor the destruction wrought by the hurrioano of 
1903, as a quick-growing crop of high nutritive qualities for 
providing a speedy supply of food. The Agrioull.ural Soeioty 
distributed a largo (juantity of slips received from Barbados 
and the Prison Farm at Spanish Town. It is believed that the 
largo crops of sweet potato grown all over the island did 
a great deal to alleviate the position of the peasantry during 
the past year. 


The sweet potato has been the subject of special experi¬ 
ments by the Imperial Department of Agriculture for the West 
Indies, and Mr. Hart, of Tiinidad, has already issued seedling 
varieties of great promise. To test the comparative merits of 
the sweet potatos available in Jamaica, sixteen varieties were 
grown at the Hope Experiment Station in plots each of t \ t acre. 
At the end of seven months' growth (February to October) tin* 
tubers were lifted, weighed, sampled for analysis, and submitted 
to a test as to cooking qualities. No irrigation was employed. 
The rainfall during the period of growth was as follows : 


1001 


Indies. 


March 

April 

May 

June 

July 

August 

September 


7\>1 
1*11 
H53 
9*07 
1*28 
1-7(5 
5-21 


Total . 81-17 


It is suggested that under irrigation some of the varied ins, 
Midi as Thompson's Favourite, for instance, would have yielded 
much more favourable results. 

The general experience seems to bo that the sweet potato 
is rather an erratic* crop upon which to carry out Held experi¬ 
ments, and tin* yield of tubers in this series cannot b(* regarded 
as in any way a final estimate of the comparative merits of tin* 
sixteen varieties. 

The results, as recorded by Mr. Cunningham, of the 
Experiment Station, together with his personal estimate of the 
eating quality of each variety, are as follows:-— 
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‘Trinidadian No. 2’ gave the largest yield, viz., 11 Ions 
7h cwt. This variety gives very large, cordate tubers of good 
quality. 4 Trinidadian No. 1 ’ and ‘Fire Brass' eomo second 
with a yield of 11 tons. 

I am inclined to place 4 Trinidadian No. 1 ’ in the highest 
position and to class it as tlie best variety in this series on 
account of the high quality of the tubers both in total solids and 
in starch and sugars. Our results with this new Trinidad 
seedling arc such as to warrant its general trial by the people 
all over the island. 


(ilKMlCAL ANALYSES. 

Samples of all the varieties were sent to the Laboratory 
and records taken of the average weight of a tuber, its general 
appearance, and of the flavour when cooked. The lattice was 
decided upon by a small committee consisting of a chemist and 
three experienced black ladies. On the whole, their verdict is 
in substantial agreement witJi the opinions of Mr. Cmmlimham 
which wore arrived at quite independently and based upon 
dilfforent samples of the tubers. 

• The variety with the highest percentage of total solids is 
‘Governor' with the vety high content of 89*8 per cent. 

‘Trinidadian No. 2 1 gave the lowest result with JHKiH. Bven 
this is far above the average American sweet potato which 
contains only 20 per cent, of total solids. 

The variety fi White Scaly ’ heads the list in starch content 
with 80*94, a truly extraordinary amount. ♦ The lowest starch 
content is that of 4 Fire brass' with 28*74 per cent. 

, The sugars vary from 2 0 L per cent, in 4 Thompson’s Favour¬ 
ite ’ to only 0*282 per cent, in 4 Fire Brass.’ 

The libre shows lit lie variation (*507 to *828). 

The nitrogen content varies from 0*7 in Thompson’s Favour¬ 
ite’( *4*7 per cent, of protein) to 0*10 in 4 Trinidadian No. 2 ’ 
(• * 1 per cent, protein), 

A determination of amides in the variety ‘Tailor’s Scissors’ 
indicated that rather over one-fifth (22*2 percent) of the total 
nitrogen exists as amides. 

The results shown by the analyses of this series of varieties 
indicate that the Hwoot potato as grown in Jamaica is a food of 
veVy high quality. The bulk of the solid matter consists of 
starch. The standard of solids and of starch shown by this 
collection of varieties is far in excess of that obtaining with 
sweet potatos grown in the United States, and places the 
tropical product in a very favourable position by comparison. 

With regard to the 4 sweetness ’ of the sweet potato, the 
indicated proportion of sugars is not enough to account forth© 
sweet taste of the tubers when cooked and eaten. To test 
whether the process of cooking increased the sugar content, an 
experiment with tlie variety 6 Trinidadian No. 1 ’ was carried 
oqt 
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l'ft 

Cooked 

00*00 

80-01 

21 ■03* 

4-31 « 

7-09* 


This lesult is veiy striking. The protons of tooling ilit 
sweet potato has hwt\aned the glucose jrom 01 per cent . to }\> 
and the total a/arn from 7 (> to r<>0 per end. 

Evpeuinents two wow being undertaken to ascertain the 
exact chemical nature o( this change. I believe that this fact 
has not hitherto been 1 worded, and that it explains wli> 
a sweet potito should taste so sweet when eaten despice the 
moderate amount of actual sugars in the law tuber. 

Kxpenmouti were also nudeitaken to indicate the change 
in the tubers on keeping. Tubers ot the variety ‘White 
Sealy 1 were analysed whtMi f i eshly due, and alter keeping for iiv e 
weeks in the open air. 

The results were as follow’s: 
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This indicates that the tubers tend to a development of 
sugars at the expense of other constituents on keeping. 

These preliminary results suggest various lines of inquiry 
which we hope to follow’ up as opportunities occur. 


*C»lcnlatQ4 on signe content of total solids <is uncooked. 
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MANURIAL VALUE OP WEEDS IN CACAO AND 
LIME ORCHARDS. 


The following short, note relative to the 1 1 ttn< nt of 
orchard soils has boon forwnidcd by the lion. Kinneis Walls, 
(\M.Cv m D.Sc., K I.t\, K.DS. It contains infoimation that is 
likely to be useful for reference, ami is to bo taken as supple¬ 
menting the paper read by I)r. Watts at the West. Indian 
Agricultural Conference of 1001 (and published in the Went 
Indian Bulletin , Vol. II, pp. 00-8) on the * Treatment of Soils 
in Orchard Cultivation in the Tuques." In that pa tier it w as 
suggested that the best kind of treatment to adopt was to 
leave the soil untilled, the only cultivation being the peiiodical 
cutting back of the rank grass and weeds with the cutlass: 

In order to aseeitain the manurial value of weeds growing 
in young orchards, e g. of cacao, limes, etc , an experiment was 
undertaken jointly by Mr. .1. Sowray. of Dominica, and tlic 
Imperial Department of Agriculture. 

A portion of a young cacao orchard having a normal 
growth of weeds was selected and the weeds wore cleared over an 
aioaof 15 x 15 feet. These were found to weigh, when fresh, 
71^ lb., this being at the rate of 128 75 cwt. per acre. After 
drying, the weight was lid, lb. or 85 5 cwt. per acre, the loss on 
drying being 33*55 pen* ceut. 


The air-dry material was found on analysis to contain:— 

Moisture . 10*8:1 per cent. 

Nitrogen . *74 „ „ 

Phosphoric acid (P a O r J . *22 „ „ 

Potash (K a O) . *09 „ „ 

Total ash .10*33 „ „ 

Prom these figures it follows that upon these w'eeds being 
returned to the soil as manure, the soil will receive— 


Nitrogen, 70*8 lb. per aero ; equal to sulphate of ammonia, 
331 lb. 


Phosphoric acid, 21*111). per acre; equal to Hriculeium 
phosphate, 40 lb. 

Potash, 91*8 lb. per acre; equal to sulphate of potash, 171 lb, 

This, taken in connexion with the very considerable 
amount of vegetable organic matter, constitutes a substantial 
manuring. 

This material may be regarded in the light of circulating 
capital, being used as manure, then reappearing partly as crop, 
(cacao or limes) and partly as a new growth of weeds; at the 
same time the condition of the soil is being steadily improved 
by the circulation. 

One effect of the use of manures in orchards will be to 
increase the quantity of weeds, rendering more care and 
attention necessary on the part of the cultivator, but there will 
be a steady increase of vegetable matter in the soil, ami 


h Equal to about 1 cwt. of basic phosphate. 
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consequently improved condition and improved fertility ; nor 
is it too much to say that under some circumstances it may bo 
well to apply manures for the sake of the additional growth 
they will produce for use as a green dressing. 

Weeds during their growth will doubtless lock up and 
retain much plant food, this however will bo steadily and 
periodically returned to the soil by the periodic cutting dow n 
of the weed crop. In some cases it may be desirable to supple¬ 
ment the natural growth of weeds by the cultivation of some 
crop for green dressing. For this purpose woolly pyrol 
(Phased u« Mimgo) appears to he one of the most useful plants. 

In orchard work it is essential to prevent the formation of 
anythiug like a turf, but little care is required to prevent this. 
From time to time the grass and weeds should be cut down, 
and perhaps be lightly covered with soil: if there is danger of 
a turf forming the soil should bo forked. A proper apprecia¬ 
tion of the use and value of weeds and green dre-siug will do 
much to improve the conditions of orchard cultivation in the 
tropics. 



AGRICULTURAL CONFERENCE, 1905. 

The fifth West Indian Agricultural Conference was 
opened on Wednesday, January 4, in the Council Chamber, 
Princes’ Buildings, Port-of-Spain, Trinidad, under the presi¬ 
dency of Sir Daniel Morris, K C.M.G., Imperial Commissionei 
of Agriculture for the West Indies. All of the representatives 
were present with the exception of those from St. Vincent, 
Grenada, aud Tobago, who arrived the following day. His 
Excellency the Governor of Trinidad (Sir Henry M. Jackson, 
K.C.M.G.), IliH Grace the Archbishop, the Colonial Secretary 
(the Hon. Hugh Clifford, C.M.G.), and a largo number of 
prominent members of the official, commercial, and agri¬ 
cultural communities also attended the opening ceremony. 

The following is the list of Representatives from the several 
West Indian Colonics who attended the Conference: — 


JAMAICA. 

The Dilector of Public Gardens and Plantations (The Honourable 
William Fawcett, B.So., F.L.S.) 

The Representative of tho Agiiculturnl Society (J. R. Williams, 
Esq., M.A.) 


BRITISH GUIANA. 

Representative of the Board of Agriculture (Tho Honourable 
B. Howell Jones.) 

The Superintendent of the Botanic Gardens (A. W. Bartlett, 
Esq., B.A., B.Sc., F.LS.) 

The Lecturer in Agriculture (E. W. F. English, Esq., B.A.) 

The Assistant-Instructor in Agriculture (J. E. Beckett, Esq.) 



TRINIDAD AND TOBAGO. 

Ropioscntatives of IheTinudad Agricultural Society: 

Peter Adel, Esq., (llsinc, St. Madeleine) 

J. G. DEGaNNKS 

Kikjak Tripp, Esq , Secretary. 

Tlio Government Analyst and Piofossor of Chemist!/ (Professor 
P. Carmody, K 1.0., F.O S.) 

The Superintendent of tho Royal Do tunic Gardens (J. II. Hart, 
Esq, F.L S.) 

Tho Principal of Queen’s Royal Gollego (W. Burslkm, Esq., M.A.) 
The Principal of the College of tho Immaculate Conception (Tho 
Revd. Father Neville.) 

Tho Inspector of Schools (J. H. CoLLKNfi, Iisq.) 

Additional Representatives for Trinidad : — 

The Honourable G. Townsbnd Fenwick, C.M.G. 

The Honourable S. Henderson. 

The Rev. Dr. Morton. 

Representative for Tobago:— 

The Curator of the Botanic Station (Henry Millbn, Esq.) 


WINDWARD ISLANDS. 

Representative of the Grenada Agricultural Society (E. M. 
deFrbitas, Esq) 

The Insjiector of Schools, Grenada (J. A. Hardin, Esq.) 
Representative of the St. Vincent Cotton Growers’ Association 
(Edwin Richards, Esq.) 

The Agricultural Superintendent, St. Vincent (W. N. Sanipl 
Esq.) 

The Agricultuial Instiuctor, St. Lucia (George S. Hudson, Esq.) 


BARBADOS. 

Representatives of the Barbados Agricultural Society (The Ilon- 
omablo Forster M. Allkyne (Vice Picsidcnt) and 
G. Swhkut Evelyn, Esq ) 

The Island Professor of Chemistry, in chemical charge of Sugar¬ 
cane Experiments (Professor ,J. P. D’ALliPquKliqrF. M.A., 
1MC.K.0JS.) ’ 

The Agricultuial Superintendent of Sugar-cane Experiment'. 

(J. R. Uovkll, E«-q , F.L.S., F.C.S.) 

The Hoad Master of Harrison College (Horac h Dkiohton, Esn . 
M A., F.R.A.S.) 


LEEWARD ISLANDS. 

Tho Government Analytical Chemist and Superintendent of 
Agriculture (Tho Honourablo Francis Watts, O.M.G., 
D Sc., F.I.C., F.C.S.) 

Dr. H. A. Alford Nioiiolls, C.M.G., M.D., F.L.S., etc., Author 
of ‘Tropical Agriculture,’ Dominica. 

The Officer-in-charge of the Agricultural School, Dominica 
(Archibald Brooks, Esq.) 

The Agricultural Superintendent, St. Kitt’s-NcvD (F. R. 
Shepherd, Esq.) 
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OFFICERS 

OK THE IMPERIAL DEPARTMENT OK AgrIUULTURE 
rou the West Indies. 

Impel iiil Commissioner of Africa It arc for the West Indies (Sir 
Daniel Morris, K.O.M.G., M.A., D.C.L., I).Sc., F.L8 ) 
Scientific* Assistant (W. R. BOTTiiN.su wv, Esq , M A., B.Su.) 
Mycologist and Asiicultur.il Lecturer (L. Lrwton-Bkain, Esq., 
B A.. F.L.S.J 

Entomologist (IIhnry A. Ballou, Esq, B.Sc.) 

Travelling Inspector in connexion with Cotton Investigations 
(Thomas Thorn ton, Esq , A.R.C.S.) 

HONORARY MEMBERS. 

The Diiector of Agriculture for the Dutch West Indian Colonies 
;C. J. van IIai.l, Esq., Pli.I).) and Walter Powell 
Jefkreyh, Esq , Ijlandovoiy, South Wales, 


Honorary Secretaries/ W. R. Buttenkhaw, Esq., M.A., B Hi., 
to the Coufereneo \ and Allkynk Gkah \m Howell, Esq. 


Tlie Agricultural Society of Trinidad appointed a Reception 
Committee in connexion with this Conference as follows : 

The Hon. 0. Townsend Fmnwic’K, C.M.G., (Vice-President); 
the Hon. Hugh Clikkord, C.M.O. (Colonial Secretary); the 
Hon. W. C. L. Dyktt, the Hon. Samuel Henderson ; Rev. 
Dr. Morton ; J. G. de Gannbh, Esq.; Peter Abel, Esq. (Usine 
St. Madeleine); Rudolph Rust, Esq., and Edgar Tripp, Esq. 
(Secretary). The Committee very kindly made arrangements for 
the excursions to the Usine St. Madeleine, the Pitch Lake, and 
to Horqueta and Sangre Grande, on January 7, 10 and 12. 

Among those prosont at the opening ceremony were:— 
His Excellency the Governor, accompanied by Lady Jackson 
and Lieutonant Sarel, A. D. 0., Lady Morris, his Grace 
Archbishop Flood, the Hons. Hugh Clikkord, C.M.G., U. G. 
Bushk, R. A. Warner, W. 0. L. Dyktt, Edgar Agostini, 
A. P. Marryat, R. II. McCarthy, Denis Slynm, Walsh 
Wrighthon, C.M.G., Eugene Cipriani, and George Goodwillk, 
Ven. Archdeacon Smith, and a representative gathering of 
planters and moinbers of the civil service and the 
commercial community. 

The Representatives were received in the Conference Hall 
at 12 (noon) by liis Excellency the Governor, who opened 
tlie proceedings with the following speech:— 

On behalf of the colony, and on my own behalf, I beg to 
extend to the members of the Conference a very hearty wel¬ 
come indeed to this beautiful and fertile island, which has so 
well earned the title of the ‘Pearl of the Lesser Antilles.’ 
I know it has for a very long time past been Sir Daniel Morris’ 
desire to hold a meeting of the Conference here to enable you 
to see for yourselves the resources of the island and the means 
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which liavo boon used to develop thorn moans which 1 am 
happy to say have been blessed with an abundant measure 
of success. 1 do not think it i*» possible to attach too high an 
importance to the meetings of this Conference, and its institution 
is one of not the least of the benelits which we owe to the 
Department which is so ably presided over by Sir Daniel Morris, 
(Applause.) It enables the practical and scientific agri¬ 
culturists to come into closer touch and sympathy and exchange 
their views, and it enables us outside the Conference to benefit 
by the expression of those views. 1 am very glad to welcome 
you to-day. I can also welcome you to a new departure in the 
Conference, and that is, that you will be able to give a longer 
time to the consideration of the very important questions with 
which the papers deal, instead of having to crowd them into 
two half-days. We shall be very glad indeed to show you all 
that you think worth seeing iu Trinidad, and you will find us 
not less ready to listen to any comment or advice which your 
very wide experience 1 may enable you to offer. We want to 
learn from you as well as enable you to observe what wo are 
doing. I learn from the records of the earlier Conferences 
that at first they were intended to afford the officers who 
were engaged in assisting agriculturists throughout the 
West Indies an opportunity of meeting to exchange their 
views, and I think great wisdom has been shown in 
appointing delegates and getting together so large a number 
of the representatives of agriculture, both practical and 
scientific, throughout the West Tadics. Your united 
opinions can command attention which it would be impos¬ 
sible for any single colony to expect, and should you 
find it within the scope of your duties to suggest the removal 
of any disabilities which may exist in the development of 
agriculture or the provision of better systems, you may be 
sure that the expression of your views will command the 
greatest attention, not only here but also with our masters in 
Downing Street. (Applause.) Before I sit down I feel I am 
rather taking your time up too much, but porhapstlio increased 
length of your Conference will enable you to excuse me — 
T would like to say just one word, not to the Conference, but to 
the gentlemen who are attending the meeting. Lt is this. It 
has seemed to me that some slight misunderstanding has 
existed in Trinidad as bo the real position of the Imperial 
Department of Agriculture. 1 have noticed it stated on more 
than one occasion that this colony can hardly bo said to derive 
full benefit from that very valuable Department. I think 
whoever made this comment cannot possibly be aware of, or 
have given any thought to, the reasons for which the Depart¬ 
ment was started. You will all remember the visit of the 
Royal Commission to the West Indies, which, unfortunately, 
they found almost on the verge of bankruptcy with the very 
happy exception, I am glad to say, of Triuidad. (Cheers.) 
Trinidad was able then, as now, to fight its own battle, and there¬ 
fore, it was felt that there was no excuse necessary for not 
offering it so much pecuniary assistance as was given to the 
poorer colonies. That assistance has not been wanting, since we 
have a grant-in-aid which enables us in a large measure to 
support our Botanic Station in Tobago. But we do derive gobd 



advantage from the Imperial Department of Agriculture. It is 
always ready to give us the fullest advice and assistance 
whenever applied to; and not only that, it looks after us in 
a way which is not fully understood or appreciated. I have 
been reading lately how that when disease appears amongst 
any product which is grown in the West Indies or in any other 
part of the world, the Department at onco sets to work to find 
out the nature of the disease and the best means of fighting it, 
so that it is ready to meet any particular misfortune in 
the way of disease which should visit the West Indies; and 
that is the great advantage in having the Department. 
Therefore, 1 think wo benclit in a very large measure, and 
I am glad to have the opportunity of expressing the thanks 
of this colony to the head of the Department for his able 
assistance. (Cheers.) Now, gentlemen, I am not going to 
detain you any longer. I declare this Conference open, and 
call upon the President to give you his address. (Applause.) 


I. THE PRESIDENT’S ADDRESS. 

Sir Daniel Morris then rose and said : 

1 have pleasure in presiding at the fifth West Indian Agri¬ 
cultural Conference. 1 congratulate yon on being able to meet 
in so important and progressive a colony as Trinidad for 
the consideration and discussion of problems which lie at the 
foundation of the material prosperity of these colonies. 

It is my pleasing duty to express to the Government of 
Trinidad my deep appreciation of the assistance it has rendered 
in lending this Hall as a meeting place for tlio Conference and the 
hearty welcome that has been extended in behalf of the colony 
by his Excellency tlio Governor. Our thanks are also due to 
the Members of the Trinidad Agricultural Society for the 
arrangements they have made for visits to sugar and cacao 
estates and for enabling us to become more fully acquainted 
with the resources of this fertile and beautiful island, 

Trinidad is possessed of special features as a meeting-place 
for those interested in agricultural matters, and there is no 
doubt that we shall, directly and indirectly, obtain valuable 
information likoly to be of bouolit in advancing the agri¬ 
cultural interest* in which we arc severally concerned. 

As you are aware, there has been an interregnum of two 
years in holding those Conferences, caused by quarantine 
restrictions. It is hoped that difficulties of this kind will 
disappear as a result of the more scientific and, it is believed, 
equally effective measures now in course of being adopted. 

The business to be brought before this Conference is fully 
sot forth in the Programme of Proceedings already in your 
hands. You will observe that there is a long list of subjects 
proposed to be dealt with, but, as on former occasions, chief 
attention will bo devoted to those of immediate interest and 
such as have a direct beaWng on the improvement and 
development of the staple industries of those colonies. 
A prominent position is given to questions affecting the sugar 



industry, and n review of the results obtained in lccent years 
in raising varieties of canes yielding more sugar and less liable 
to disease will show that wo have made an appreciate advance 
in both directions. 

The prospects or the sugar industry are more favourable 
than they have been for many years, and it is realized that the 
West Indies, after the strenuous efforts made in their behalf, 
have, at last, obtained a position which should enable them to 
compote, in tin* British market, on equal terms with all sugar- 
producing countries. 

As Trinidad is the largest cacao-producing area in blio 
West Indies, it is proposed to devote special attention to 
tho circumstances of this industry. Proposals will he discussed 
for improving the cultivation, tho use of suitable manures, 
the treatment of diseases, and tlu* advantage's, if any, to be 
derived in certain districts from tho use of appliances for curing 
cacao by artificial heat. 

This Conference will bo more favourably placed as com¬ 
pared with previous Conferences, inasmuch as it will be possible 
to extend the business over a longer period and thus afford 
opportunity for a fuller consideration of the subjects to bo 
brought before* it. Tt will also be possible to visit several 
localities of special inteiest from an agricultural point of 
view and afford Representatives more time for the mutual 
exchange of ideas in regard to the possibilities of their 
respective colonies. 

1 am glad to find that in point of numbers, as well as in tho 
standing and experience of the members accredited to it, this 
Conference compares favourably with any of its predecessors. 
We have amongst us able and representative men who not only 
possess a direct interest in the welfare of these colonies but 
who are in a position to speak with authority in regard to the 
many questions to be submitted for their consideration. We 
have also present men highly qualified in their special depart¬ 
ments, who by their scientific skill and knowledge are capable 
of dealing successfully with complex and difficult problems and 
placing tho results in a practical form at the disposal of the 
planting community. H is the* cordial eo-opoiatiou of these 
two forces (which all along has been one of tho main objects of 
these Conferences) that will make for the ultimate salvation of 
these colonies. I believe that 1 am justified in stating that wo 
have now assured to xis the confidence and support of all the 
prominent men who represent the practical side of agriculture. 
They are working side by side iu hearty co-operation with the 
scientific side, hence the results cannot be otherwise than 
beneficial and of a lasting character. 

The Fruit industries of Jamaica, Barbados, Trinidad, and 
other parts of the West Indies will be brought under review, 
and it is hoped that the information to be placed before the 
Conference will be the means of solving some of the difficulties 
that have hitherto been met with. 

The Cotton industry appears for the first time on our list 
of West Indian industries. We have now arrived at a period 



295 


when it may bo possible to form an approximate estimate of 
the prospects of reviving cotton growimr in these colonies. 

Among general subjects there are several of an interesting 
character such as the present position of Rico growing in the 
West Indies, the possibilities of Rubber cultivation, the 
treatment of Anthiax and other diseases in stock, the Cocoa-nut 
Industry, the relative merits of Hairy Sheep as compared with 
other sheep in the West Indies, and the establishment of 
Agricultural Banks. 

The treatment of the diseases affecting crops continues 
to receive a large share of attention. There is no doubt that in 
most cases where diseases have made their appearance, and 
where remedial measures havo been immediately taken in 
hand, the loss to the planter has been either prevented 
altogether or greatly reduced. Proposals put forward for 
fumigating plants before they are admitted into these colonies 
are being generally carried out. This is one of the most 
effective means for preventing the introduction of insect pests. 
Disinfecting large importations of seed, as was done in the 
case of Sea Island cotton soed during last season, is a precaution 
that deserves to be generally adopted. 

At former Conferences a prominent position has been given 
to proposals for introducing the teaching of the principles of 
Agriculture into the Primary and Secondary Schools in the West 
Indies. The progress in this direction has necessarily been some¬ 
what slow; but, on the whole, sufficient experience has now been 
gained to enable us to look hopefully as to ultimate success. 
The information to be placed before ns by those who have 
taken an active part in this work cannot fail to be of interest. 
It is impressed upon us as a matter of daily experience that, 
until the mass of the people in the West Indies are brought 
into sympathy with agricultural pursuits and are trained from 
infancy to adopt the successful treatment of the soil as the 
basis upon which to build not only their own prosperity 
but the general prosperity of these colonies, we cannot 
regard ourselves as fully equipped for competition with other 
countries. 


SUGAR INDUSTRY. 

From a recent report prosented by Professor Harrison 
in behalf of the Sugar-cane Experiment Committee of the 
Board of Agriculture, it would appear that tlio total area 
under cultivation in sugar-cane in British Guiana is 78,008 
acres, including 2,500 acres cultivated by small farmers. This 
is an increase of 12,095 acres as compared with 1890. The 
average cost of producing 1 ton of first centrifugal sugar, 
including 14 per cent, second sugar and 25 gallons of rum, was 
£10 9s. 2d. in 1903 as compared with £11 9s. 2d. iu 1896. In 
1897 only small areas of land were occupied with canes of 
other varieties than Bourbon, Nvhile at the present time about 
14,000 acres are planted with them, The result of experiments 
on a large scale with seedling and other canes than Bourbon 
recorded during the last three years ‘indicate an increased 
yield per acre of from 12 to 20 per cent, over that of the 
Bourbon,' The Committee states that this increase has been 
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obtained by the substitution of certain now varieties for the 
Bourbon cane without increase in the cost of cultivation and 
possibly with a lessened outlay for manure.’ It is added that 
6 in many of the experiments tlio varieties, other than 
Bourbon, have been cultivated on land on which the 
latter cane doos not flourish, while the Bourbon returns 
are, as a rule, from laud of average fertility upon which 
it gives satisfactory returns.’ 

A ‘Report on the Agricultural Work in the Experiment 
Fields and the Government Laboratory for the season 1003-1’ 
iu British Guiana has recently boon issued by Professor 
Han ison. 

The following are the principal varieties of other canos 
than Bourbon cultivated in British Guiana D. 100 (3,338 
acres), White Transparent (2,876 acres), 13. 147 (1,138 acres), 
I). 625 (537 acres), and B. 208 (417 acres). 

A general summary of the interesting results presented by 
the Sugar-cane Committee at British Guiana will be discussed 
later. As confirming what is stated by the Committee and 
as showing what has been done with seedling canes on a large 
scale at the Diamond Estate in British Guiana, the Manager 
states, as the result of experiments carried on for four years 
(1001-4 inclusive), that seedling canes grown on an average 
area of 1,537*918 acres, as compared with Bourbon canon grown 
on an average area of 2,824*352 acres, have proved better than 
the Bourbon to the average extent of 24 per cent. The average 
crop reaped during the period under roview was 10,560 tons ot 
sugar. The details on which this summary is based are now 
before you. 

At Barbados dming the last five years 20,407 varieties of 
seedling canos have been raised. Less than 1 por cent, of these 
have stood the stringent tests of field and chemical selection 
applied to thorn. The seedling experiments in hand up to 
December 31,1003, consisted of 8,120 [dots covering 113*201 acres. 
Experiments with manures constated of 106 [dots covering an 
area of 11*196 act os, while another hoc of manorial experiments 
consisted of eighteen plots covering an area of 10*02 acres. The 
general results are favourable and indicate that the efforts 
that are being mado are in the right direction and justify the 
opinion that the raising of seedling canes affords special promise, 
as in British Guiana, of increasing the yield and diminishing the 
cost of cane sugar production in this island. 

About 35,000 acres of canes are reaped annually in Barbados* 
According to a return prepared by Mr. Bovell in 1908, the 
Bourbon cane, owiug to the prevalence of disease, has been 
almost entirely discarded of late years. The area under culti¬ 
vation in this cane in 1903 was 328 acres. The area under other 
canes m 1903 was approximately as follows : White Transparent, 
18,566 acres; Rappoe, 3,089 acres; Caledonian Queen, 1,601 acres; 
B. 147, 1,642 acres; B. 208, 342 acres. The area under seedling 
canes is gradually extending. The figures for 1004 are not yet 
available. Of the newer canes the most promising is B. 1,529. 
The cultivation of this cane (on account of the large yield, per 
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acre and the purity of its juice) is being extended to as many 
experiment plots as possible during the present planting soason. 

The reason why seedling canes have not been adopted on 
a larger scale at Barbados is due to the high standard of 
excellence attained in that island by the White Transparent 
cane. But every year the results of the seedling experiments 
show an approximation to the establishment of a richer and 
more stable variety. In the meantime, the conjoined efforts 
of the Department and members of the planting community* 
are steadily being directed to the general improvement of the 
industry. 

A Pamphlet (No. 82) containing a summary of tho last 
.Report on 4 Seedling and other canes at Barbados, for the 
year 1908-4,’ prepared by Professor d’Albuquerque and 
Mr. J. R. Bovell, is now before you. 

In the Leeward Islands Dr. Francis Watts has recently 
presented the results during tho last live years in regard to the 
introduction of seedling canes and mammal experiments at 
Antigua and St. Kitt’s. 

At Antigua there are about 8,000 acres under cane culti¬ 
vation. The principal varieties are the White Transparent 
(under which is included Naga B., Mont Blanc, and Caledonian 
Queen), B. 147, I). 95, and B. 208. The area under Bourbon is 
reduced to about 204 acres. By means of the introduction of 
now varieties of canes, Dr. Watts states, ‘ the planter has now 
an opportunity of selecting his canos for particular soils and 
situations or for early or late planting. In this way ho may 
not necessarily select that cane which lias clone best on the 
average of the whole of the experiments, but his own observa¬ 
tion may have led him to see that some particular cane will 
prove suitable for some special conditions and ho selects 
suitable canos accordingly.’ 

At St. Kitt’s the total area under canos is estimated at 
7,000 acres. The principal canes cultivated are what are 
known as the * Jamaica Caledonian Queen, and White Trans¬ 
parent. Tho area under seodling cane B. 147 is about 1,700 
acres and under B. 208, 180 acres. The area under Bourbon is 
about 810 acres. 

At one time cane diseases in this island * invaded one area 
after another until fears were entertained that some estates 
must be abandoned and sugar growing cease upon them. 
Following the advice of the Department of Agriculture those 
planters whoso canes were being destroyed by the ravages of 
disease introduced other varieties, notably B. 147, with the 
^happiest results: plantations which were in danger of aban¬ 
donment are now bearing luxuriant crops to the great relief 
and satisfaction of their owners/ 

la summing up, Dr. Watts states: ‘ it will be seen that the 
newly introduced varieties of canes, including some of the 
newly discovered seedlings, have already played an important 
part in the sugar industry of the Leeward Islands. The work 
of their introduction is highly regarded by planters who freely 
express their appreciation of the advantages they have derived 



and the fooling is now engendered that in the selection of 
varieties of cane they arc in possession, of a powerful defence 
against many forms of cane diseases.’ 

A pamphlet (No. 33), containing a summary of tho results 
of the cultivation of 4 Seedling and other canes at tho Experi¬ 
ment Stations in the Leeward Islands during tho year 1908-4/ 
is in the press and will bo issued shortly. 

At Trinidad the Otaheito or Bourbon cane is generally 
cultivated. Owing to the absence of serious disease and to the 
generally good results obtained from the present canes, 
systematic experiments on large estate scale with seedlings and 
manures have apparently not boeu regarded as a necessity, as 
in tho other colonies. Seedlings raised locally, or obtained 
from elsewhere, have been grown for some years at St. Clair 
Experiment Station and the canes analysed by the Government 
Chemist. Tho recent results are published in the ProceedMigs 
of the Agricultural Society and the Annual Reports issued 
by the Botanical Department. 

At Jamaica during the last throe years Mr. II. H. Cousins lias 
undertaken manurial experiments on estates on a fairly large 
scale. The results luivo shown that Jamaica soils arc generally 
well suited for cane cultivation. About eighty selected varieties 
of cane are being grown at tho Experiment Station at Hope for 
distribution. It is now proposed to inaugurate a scheme of 
sugar work on a large scale. A law was passed by the Legis¬ 
lature in August 1908, by which the Imperial grant-in-aid of 
tho Sugar Industry (£10,000) was appropriated for the main¬ 
tenance, under the direction of Mr. Cousins, of Experimental 
Stations with special reference to tho chemistry and 
mycology of sugar and rum. A Fermentation Chemist has 
been appointed in connexion with the rum investigations. The 
grant is estimated to provide for research and experiment work 
for six years. 

In regard to the sugar-cane experiments carried on in the 
West Indies, it may be mentioned that the numerous publica¬ 
tions issued, as well as the new (janes raised, appear to bo highly 
valued in other countries. For instance, the Director of 
Sugar-cane Experiments at Hawaii states that ‘cane D.117 
yielded from a ton to a ton and a half more sugar to the aero 
than any other variety under trial/ In Cuba Mr. E. F. Atkins, 
of Grand Solodad, reports that cane D.95 gave highest polariza¬ 
tion and purity. B. 208 (from short 2nd. plants) led in this 
respect but was deficient in juice. Mr. Robbins, of Port Douglas, 
Queensland, mentions that B.147 headed the list, yielding 28*40 
per cent, of ‘possible obtainable crystallizablo sugar* from 
ratoons. In Louisiana the best seedling canes in experiments 
carried on by Dr. Stubbs were D.95 and D.74. 

The exports of selected cane tops from Barbados are 
considerable: a recent set of shipments to a neighbouring 
island consisted of 20,000 plants. 

CACAO INDUSTRY. 

« 

A review of the Oacao Industry in the West tndies was 
published in the West Indian Bulletin, Vol. V, pp. 172-7. It 



would appear that the total expoits ot cacao tiom these 
colonies have risen from Jill.*),817 cwfc. in 181)8 to 101,87** cwt. in 
1902. These lic?mes indicate that cacao plantations aie being 
veiy considerably extended llnoughout t We>t Indies The 
exports of cacao from Tiinidad are ot the annual \alue of 
£1,000.000. Those of (lienada aie of the annual \alue of 
£250,000. .Jamaica comes next with expoits of tin* annual 
value of £80,000. Tt is estinuted that about 80,000 plants, 
besides huge (juantities of pods, arc being distributed fiom the 
Botanic Gardens and Experiment Stations every year. The 
diseases a I fecting cacao continue to leeeivo careful attention, 
and ])lantcis are kept Cully informed as to their character and 
treatment. So far the 4 Witch Broom ’ disease, that has 
seriously crippled cacao estates in Surinam, has not reached 
the West Indies. Tt is desirable that the recommendations 
made by the Impelial Department of Agriculture wifli tlie 
view of keeping out this disease be continued. 

The results of experiments with the view of improving the 
general health and the yield of cacao plantations will be 
discussed later. 


( OTTON INDUSTRY. 

Tlie first of the recent experiments in cotton growing 
wore started at St. Lucia in 1900. In the follow ing year these 
experiments were extended to Barbados and the northern 
islands. In 1902 Messrs. Sendall and Wade began tlie culti¬ 
vation of cotton on a commercial scale at St. Kitt's and 
Montserrat. The total area planted in all the islands in 1902 
was 500 aoios. Tins was increased in 1908 to 1,000 acres. 
During the year 1901 the area planted in Sea Island cotton, 
and now coming into bearing, was 7,218 acres, and in other 
varieties 4,488 acres, making a total of 11,081 acres. Valuable 
assistance w r ns rendered by the British Cotton-growing 
Association in making grants of money and machinery; also in 
taking charge of tho shipments of cotton and finding the best 
market for them. More recently the Association arranged for 
a visit to tho West Indies by Mr. E. Lomas Oliver who 
rendered great service by explaining in detail the requirements 
of spinners in regard to uniformity in length of staple* colour, 
and fineness. The Imperial Department of Agriculture sup¬ 
plied 85,700 II). of seed of tho best variety of Sea Island 
cotton at cost price. At present there are fifteen well-equipped 
cotton ginneries in working order. The prices obtained for 
West Indian Sea Island cotton during the past season have 
ranged from 12rf. to 18d. per tt>. The average price was 
14 Id. per it>. It is now recognized that West Indian Sea 
Island cotton is an article in good demand, and the industry 
shows every promise of being established on remunerative 
lines. It is probable that the crop of Sea Island cotton to be 
reaped from now to May next will reach about 5,000 bales 
(of 800 lb. each) of the value of £100,000. Details in regard to the 
general position and ptospects of the cotton industry will be 
laid before the Conference. 
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FRUIT INDUSTRY. 

Tlio very considerable fruit trade at Jamaica lias boon 
gradually built up during the last twenty-five years. Numerous 
difficulties had to be overcomes but the nearness of the New 
York market was an important factor in favour of the 
industry. Latterly, by means of the I)ireel Line of St earners, 
a fruit trade is being established between Jamaica and the 
United Kingdom. The total value of the fruit trade of 
Jamaica in bananas, oranges, and other fruits is about ,£800,000 
annually. 

Naturally, the success of Jamaica has suggested efforts to 
establish a similar fruit trade in these eastern colonies. They 
are 1,000 miles nearer Europe, and many of them are very 
favourably situated for the production of fruit. The best 
means for shipping the fruit so as to enable 4 it to be lauded in 
good condition is a problem that has been under consideration 
for some time. 

It is probable that, if tin 4 growers could obtain 
insulated and thoroughly ventilated holds by means of air 
shafts and fans on board tin 4 present Royal Mail steamers, 
Barbados bananas, paeked in orates, might be successfully 
shipped during the winter and spring months, say, from 
October to June, without cool storage 4 . But, with the exception 
of Barbados, which is the last port of call for the Atlantic 
steamers, it lias been conclusively shown that cool storage is 
absolutely necessary for tlio shipment of fruit from all these 
colonies. 

As an experiment, two of the Royal Mail steamers (the 
‘Tagus' and ‘Trent') have been fitted with the Hall system 
of cool stoiage, and the results with bananas, when the fruit is 
carefully selected beforehand, and kept in a temperature 
between 00' and 0.V b\ have been uniformly satisfactory. 
If a sufficient quantity of fruit were grown for shipment, the 
Royal Mail Company might, bo induced to extend the Hall 
system to the other mail *hips, and this might lead to further 
developments. 

The subject is beset with difficulties, and it will require 
careful negotiation to be carried on for some time in regard to 
details before shippers llnd themselves in a position to obtain all 
their requirements. The first step necessary is to grow the 
right kind of fruit and produce it in such quantities and in 
such a condition as to meet the requirements of the market. 
Then would follow the arrangements for shipping it. In this 
matter it would appear that shippers must depend, for some 
time at all events, on the existiugRoyal Mail steamers. After¬ 
wards, when the trade has assumed large dimensions, the 
company might be able to see its way to provide special 
steamers fitted with cool chambers capable of delivering large 
cargoes in good condition. 

LIMK INDUSTRY. 

The exports of limes, concentrated lime juice and essential 
oils of limes from Dominica are of the annual value of £45,870. ‘ 
Lime juice and oils are exported from Montserrat of the value 
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of £5,810, limes and lime juice from Jamaica of the annual 
value of about £0,000. Tiiuidad also expotts some lime juice. 

This industry has occasionally been threatened by the 
attacks of scale insects chiefly the put pic scale {MyhlaspiH 
< itneola) and the oiange snow scab* (Chionaspis tifn) H has 
been shown at Dominica that these insects can be kept m chock 
by caicful cultivation, including pinning and mamumg the 
trees, and tho use of insecticides. A small steam outfit for 
spraying lime tiees has been intioduccd on one estate 4 at 
Dominic i with satisfactoi v results. 

Tho manufacture of conimei cial eitiate of lime has been 
investigated by Dr. Watts, and the results have been published 
in tho West Indian Bulletin , Vol. 11, p. 308 and Vol. ill, p. 112. 

IMPROVEMENT OF hTO( K. 

This is a subject that for a long period lias received caieful 
attention at Jamaica and Tiiuidad. It is now being generally 
recognized as an essential feature in the agricultural develop¬ 
ment of tho West Indies. At British Guiana the Boaid of 
Agriculture lias made an excellent start in this direction. The 
stock faunal Antigua Is in coui sc of being le-oiganized and 
improved. Considerable sums have been expended during the 
Jast six years by the* Imperial Department of Agriculture in 
the purchase of pedigree animals for the purpose of improving 
local breed*- in the smaller islands. Already there is a distinct 
iinpio\oment noticeable in some localities, especially in small 
stock such as sheet), goats, rabbits, and poultry. Dominica lias 
taken up tho improvement of ponies, and a small stock farm is 
attached to the Agricultural School. At St. Vincent a 
Hereford bull lias proved very useful. At Barbados two stud 
goats, one piesontod by Baiouoss Burdott Ooutts, were 
introduced two yeais ago. Tho progeny of these obtained 
prizes at the igricultural Show oil December 21 last. 

SISAL IlEMP INDUSTRY. 

In districts whore there ate large stretches of moderately 
level, rocky or stony soils, with a low annual rainfall, say, 30 to 
40 inches, it is piokthlc that sisal hemp might become a success¬ 
ful industry. There are thousands ot acres of land exactly 
suited for growing sisal hemp at Monlseirat, Nevis, and the 
Virgin Islands. Pull information in regard to tho require¬ 
ments of this industry has lately been published (West Indian 
Bulletin , Vol. V, pp. 150-72 and Agricultural Ncwh, Vol. 1H, 
p. 317). 

In sisal hemp we have a crop which can be grown on poor 
and rocky land unsuited to other crops; its cultivation is 
a simple matter and reliable machines can be obtained for 
preparing the fibre. During the last ten years the price in the 
United States has varied from ljd. to 5 d. per lb. The cost 
of production may be placed at "about Id. per lb. to cover 
everything. A capital of £3,000 to £4,000 would he likely to be 
necessary to establish a plantation of 000 to 800 acres with the 
necessary buildings, machinery, etc. 



RiniBHll INDUSTRY. 


Tho prospects of establishing plantations of India-rubber 
tree*- with the view of meeting the demand for commereial 
lubber will eomo before tho Conference. Plantations of Para 
and Central American and Lago^ rubber trees require a rich 
soil and an abundant, rainfall. There are undoubtedly large 
tracts of land in the West Indies capable of being planted with 
rubber trees. It will be interesting to learn some of the 
results of tho experimental plantations already started by 
private enterprise at Trinidad and Tobago. 

oi emuiMNeK of anthrax and otiikk dlhkahiss. 

Papers will be presented on the occurrence of Anthrax 
and other diseases in cattle and horses for the purpose of 
obtaining a general review of the circumstances attending the 
appearance of these diseases and the methods usually adopted 
for dealing with them. This is a subject that does not appear 
to have been so fully discussed as it deserves in its bearing on 
agricultural progress. Tho losses that have been incurred in 
some colonies fiom these diseases have been very sot ions. 

TOBACCO INDUSTRY. 

This is a subject that continues to receive attention, 
but outside Jamaica little actual progress has been made in tho 
production of first-class tobacco on a commercial scale. At 
Barbados. Antigua, and St. Kitt’s, and, I believe, at Triniclaib 
tobacco is being grown to some extent for local consumption. 
It has been suggested that the services of a competent tobacco 
expert might be obtained to afford hints both as to the cultiva¬ 
tion and curing of tobacco in tho tropics. At Jamaica an 
experiment in growiug Sumatra tobacco for wrappers under 
the shade of tliin cloth was started last year by the Board of 
Agriculture. Tho results are full of interest. It is believed 
that as fine a grade of wrapper for cigars can bo grown in 
Jamaica as that, hitherto, obtainable only from America. 

a MM KKKPING. 

There has boon a distinct revival in tills industry of late 
years. Honey is being produced in large quantities and the 
exports are appreciable. Bee supplies have been regularly 
kept in hand at the Botanic Stations and the students at tho 
Agricultural Schools receive a sound training in bee manage¬ 
ment. Jamaica still holds tho lead in tho production of honey 
and wax. The exports in recent years from this island have 
reached a total value of £21,000. The pamphlet on ‘Bee 
Keeping in the West Indies’ (No. 9) continues to be supplied 
by the Agents of the Imperial Department of Agriculture. 

FISH CURING. 

The development of the fisheries of the West Indies was 
prominently brought before the Conference of 1901, and 
valuable information was published in the West Indian 
Bulletin , Vol. II, pp. 121-08. Since then, little or no advance 
has been made in regard either to investigating the extent and 
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value of the fisheries or their utilization on a commomal 
scale. 

An interesting account of the h Kishes ol Biilish Guiuia' 
has recently boon published by Mi*. T. Sidney Ildigicnvo^, F G.S. 

An attempt to establish a Kish-euibit? Kaotoiy at IhubadoM 
was started by the Impend I Department ol* Agiiculluio at the 
end of 1008. In a statement recently presented by Mi. (3 W. 
Hunt, the Manager, it appealed that up to the middle of March 
1001, 81.000 flying fish, in addition to quantities of other 
fish, had been purchased at the Factory, and 185 barrels 
of pickled and salted lish had boon disposed of to date. 
The total expenses of the Factory were $850*52; the cash 
sales amounted to $1G8*()9; tho amount duo for fish shipped 
to Deraerara and Trinidad was $174*00. The value of the fish 
in hand was $100*00, making a total of $107*99. This showed 
a credit balance in favour of the Factory of $147*47 as the 
result of efforts during the first season. 

AGRICULTURAL SHOWS. 

Agricultural Shows are now a regular feature of agri¬ 
cultural life throughout the West Indies. In the larger colonies, 
such as Jamaica, British Guiana, and Trinidad, efforts in this 
direction are on a comprehensive scale. The trend of develop¬ 
ment in recent yeais lias been in the direction of holding more 
local shows sons to enlist the interest of cultivators in tho 
out-districts who liad hitherto been overlooked. There is still 
a good deal required to be done to bring Agricultural Shows 
into immediate touch with the cultivators and stimulate 
them to grow and prepare produce possessed of special merit; 
and in the case of stock keepers to devote unremitting attention 
to the breeding and rearing of animals. Tho holiday side of 
Agricultural Shows U fully appreciated ; but in too many cases 
the main object, for which alone they icceivo grants from 
public lands, is not sufficiently kept in view. 

AGRirm/nruvL Kmrc'Aiiov. 

' Lecturer-. are now provided for teaching elementary science 
and the principle- of Agriculture to the pupils at Harrison 
College, Barbados, the .Jam uca College,Queen's College, British 
Guiana, and the Queen’s Royal College at Trinidad, also for 
providing a course of instruction in Agriculture to the teachers 
in training at the Colleges at Jamaica and Tiinidarl. A Science 
Master is attached to each of the Grammar Schools at St. BLitt’s 
and Antigua, and sixteen Scholarishps in Agrieulturo, of the 
value of £0 to £10, are attached to these schools. Two Scholar¬ 
ships of the annual value of £75 offered in the Windward and 
Leeward Islands are tenable at Harrison College, 

The first scries of lectures and demonstrations in Agriculture 
to teachers in charge of elementary schools were completed in 
1902. A second series with special reference to the care of 
school gardens has since been carried out at St. Kitt's, Antigua, 
Barbados, and St. Vincent. At Jamaica the annual course of 
lectures to teachers with practical instruction at the Hope 
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Cardona is held in January of each year. Similar courses have 
been held at British Guiana. 

School Gardens and School Shows have been established 
on a large scale at Trinidad. It is stated that nearly 200 
Primary Schools are now provided with school gardens. 
Tobago has twenty-three school gardens. At Grenada there are 
thirteen school gardens and at St. Vincent ten school gardens. 
At St. Lucia only six schools are not provided with school 
gardens. In the Leeward Islands the first efforts have been in 
the direction of providing schools with boxes and tins for 
growing seeds and small plants under a system of pot culture. 
Plots for school gardens are provided at the several Botanic 
Stations, but the want of rain or the absence of water often 
militates against the success of those. 

AGKI(JULTURAL CUIJLICATIONH. 

In all the colonies increased interest is shown in literature 
relating to agricultural subjects. At Jamaica the Bulletin of 
the Botanical Department , started in 1887, was changed in 1003 
into the Bulletin of the Department of Agriculture with the 
view of extending its usefulness. The Jamaica Agricultural 
Society continues to issue its popular Journal started in 1807. 
The agricultural publications issued by the Government of 
British Guiana consist of yearly aud half-yearly reports on the 
Agricultural Work in the Experimental Fields ami the 
Government Laboratory, the Reports on the Botanic Gardens, 
and occasional reports on other subjects. The Trinidad publi¬ 
cations are the quarterly Bulletin issued by the Botanical 
Department since 1888, and the Proceedings of the Trinidad 
Agricultural Society. The Proceedings of the former Grenada 
Agricultural Society havo been discontinued, as also the 
Agricultural Gazette and Planters' Journal ot the Barbados 
General Agricultural Society. The active Agricultural Society 
at Dominica issues an occasional Journal entitled the Dominica 
Agriculturist , edited by Dr. II. A. Alford Nicholls. In most of 
these colonies the press affords at all times a valuable means 
for the discussion of agricultural subjects, and devotes an 
appreciable amount of space to the diffusion of information 
bearing on local industries. The Official Gazelles are also utilised 
in this direction. The Imperial Department of Agriculture issues 
every fortnight a popular review entitled the Agrwnltuml News , 
and a quarterly scientilic journal, the West Indian Bulletin . 
Both these publications have a wide circulation amongst 
members of the planting community. It is proposed slightly to 
enlarge the Agricultural News and provide a coloured wrapper 
to preserve it for binding. In addition, there are issued 
Pamphlets on special subjects and Annual Progress Reports on 
the several Botanic and Experiment Stations, the Agricultural 
Schools and Agricultural Education. The total number of 
copies of publications issued by the Department during the 
year 1004 amounted to 76,200. 

This is a brief summary of Agricultural progress during 
the period that has elapsed since the last Conference in 1902. 
The facts here stated will bo confirmed and, in many particulars, 
supplemented by the information to be brought before us by 



those present to-day, who ho vo so ably taken part in the work. 
We have now passed out of the pioneering stage and we are 
in a position to piesent not only important results a-, a fleeting 
the sugar, cueno, cotton, ft nit and other industries but to 
demonstrate that these (Vmferenees, and the Department to 
which they owe theii existence, are not only valuable to those 
Colonies, but that they also advance the gonoi<il mtoiests of 
the Kmpiic. (Applause) 


Tho lion. B. HowkslIj Jonus (British Guiana): I do 
not think that any of you would wish us to leave this room 
to-day without expressing our grateful thanks to Sir Daniel 
Morris, the President of tins Conference, for the practical 
address ho has given us summarizing the work that has 
been performed by the Imperial Department of Agriculture 
and the Bonds of Agriculture which exist in the other West 
Indian Mauds and Colonics, lie has touched in his address on 
almost every subject that interests the plantois—and in using 
the word ‘planter*,’ T include those who are interested in 
what aro known as the minor industries especially, because 
I think the Imperial Department of Agriculture has in the 
gr^ato-.t degree assisted and helped those minor* industries and 
encouraged those who have not the means, or large means, at 
their dUposil to carry on vast sugar (‘states, which require 
a great deal of capital. It is for the encouragement of the small 
capitalists in the We-it Indies that the Imperial Department 
of Agriculture has become an extremely useful, and 1 may say 
an almost essential, part of the organization of the Government 
of the West Indies. We have lately heard politicians* in 
England on the great principle of Imperialism. It is a thought 
which has existed long prior to these men who live in England, 
because I believe it has for many years? always been felt 
deeply in the hearts of those who 3mve been colonists that the 
Imperial idea would one day come to tho front. And it is not 
only an Imperialism of politics, but an Imperialism of agri¬ 
culture which will exist where an association exists such as 
we have in tho Imperial Department of Agriculture in the 
West Indies. The principles of agiiculture are exactly 
the same all over the world: they aro not obtuse in 
any way. If there aie any differences in tho methods 
of dealing with various plants or fruits that are grown, 
it is local circumstances which introduce those differences. 
I remember Professor Wriglitson addressing a large mooting of 
students at the Royal Agricultural College in Cirencester, in 
the course of which he said : * Gentlemen, 1 have talked to you 
and instructed you in everything 1 possibly can on agriculture; 
but all I have told you and all I have endeavoured to instruct 
you is nothing if you do not take local circumstances into con¬ 
sideration.’ And in dealing with the question of agriculture in 
the West Indies, each one of us must consider the local circum¬ 
stances under which he works. It would be perfectly absurd 
for any one of us to say that such and such a thing lias to be 
done to produce a crop simply because it happens to be done in 
the colony to which he belongs. In tho neighbouring colony 
the circumstances may bo entirely different, and that particular 
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class of agricultural work would be entirely unsuitable. We 
have met to-day, and we shall continue for tlio next ten days, 
to discuss amongst ourselves the work that has been performed 
by the Imperial Department of Agriculture, and to exchange 
ideas; and I think many of us will learn a great deal from 
what wo shall see in visiting this beautiful island of Trinidad. 
It is called, as his Excellency lias said, the ‘ Pearl of the Antilles/ 
and it has produced crops - cacao, sugar, and fruit- -quite equal 
to any other part of tlio West Indies. Perhaps the sugar 
estates here are not so largo as those in the colony to which 
I belong, but the men who conduct the sugar estates are quite 
in the forefront of everything that has been done in the way 
of sugar production. I feel there is one thing we should not 
forget, and that is the names of those who have gone before 
the present generation, whose names are deeply written in the 
pages of the history of agriculture in the West Indies, 
and who, although not assisted by science or scientific men 
have left a mark indelible on the agricultural history of these 
colonics. They were the pioneers of agriculture in the West 
Indies; they nutlet wont hardships and, it may be, adopted rule 
of thumb methods ; but the results obtained by them were not 
in any degree less than those obtained nowadays by the 
assistance of scientific observers and scientific men. I think 
this Conference regrets the absence of one who, by his high 
scientific knowledge and great attainments, haH won the high 
esteem and respect of everyone who knows him. As the 
representative of the Board of Agriculture of British Guiana, 
I regret that Professor Harrison is not amongst us. Everybody 
respects his high scientific attainments and the way in which 
he dissemiuates knowledge among those who work with him. 
We in British Guiana thank Barbados for having allowed us to 
take away from them a man whom wo look upon as second to 
none in the West Indies. [ will not detain the Conference any 
longer, but will only say, in conclusion, that we thank Sir 
Daniel Morris for the address ho has given us to-day, and we 
only hope that the results oi the Conference will bo such as to 
bring fruit and grist to the mill which we all serve- the 
Agricultural Industries. (Applause.) 

The lion. Fohhtku M. Allkvnm (Barbados): I wish to 
second lnowt cordially the vote of thanks, which has been 
proposed by my friend Mr. Howell Jones, to Sir Daniel Morris. 
When Sir Daniel rises to speak we always expect to have 
a lucid exposition of what he has to say, and I think in this 
address which he has given us to-day, he has drawn up a most 
lucid and complete sketch of the work wo have to do during the 
next ten days. I notice that there are exactly thirty-nine 
members of the Conference, and I hope that these thirty-nine 
articles will be able to draw up a sufficiently explanatory 
dictum of their faith, in order that we may proceed to elucidate 
the questions that he lias put before us. 

After the retirement of the visitors, the Conference 
proceeded with business. 

The President announced that Dr. van Hall, the Director 
of Agriculture in the Dutch West Indian Colonies, had been 
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invited to attend this Conference as an liononary member, and 
lie was sure they would join with him in welcoming that* 
gentleman amongst them. lie had further to announce 
that Mr. Walter Powell Jeffreys, who took a great and 
keen interest in agricultural matters generally, had also 
been invited to bo an honorary member of tbe Conference. 
To-morrow morning at 10 o’clock the Conference would 
resume its session, and he hoped that tho members from 
Tobago and St. Vincent would have joined by then, and 
they would proceed to tho cousideiation of subjects connected 
with the sugar industry. Tho matters to be discussed on 
subsequent days were stated in the programme which had 
already been circulated amongst members. The subjects, 
however, would not necessarily be taken in the order there 
given. The excursions which had been arranged by the 
Agricultural Society were also set down on the programme, 
and any alterations would bo duly notified. 

The Conference then adjourned until 10 a.m. on Thursday. 


ABSTRACT OF PROCEEDINGS. 

The regular business of the Conference was proceeded 
with on Thursday, January 5, at 10 o'clock. 

11. SITCSAH INDUSTRY. 

The discussion on results of recent experiments with 
4 Seedling Canos and Manorial Experiments in tho West 
Indies ’ was opened with a paper read on behalf of Professor 
J ( B. Harrison, C.M.G., by Mr. E. W. F. English (British 
Guiana). 

It was stated that 11,000 acres were occupied in British 
Guiana with varieties other than the Bourbon, and of these 
about 12,000 acres were being cultivated in new seedling varieties, 
the favourite varieties being D. 100, B. 117,1). 115, D. 025, and 
B. 208. In late years nearly one-third of a million tiny canes 
had been raised and 20,000 of these had been selected for field 
experiments. From these a few hundreds had been selected for 
continued experiments, and from those mrain the planters had 
selected some fifty varieties as being of possible value to them, 
and of that fifty some dozen or so showed promise of being of 
actual value agriculturally. There were indications that among 
the latest selection of seedling* were large-sized varieties of very 
high saccharine content. Practically every estate in the colony 
carried on small-scale experiments. But there was also a system 
of large-scale experiments which gave much more reliable 
results. 

With regard to the manurial experiments, it would appear 
that the general principles wore applicable not only to the 
Bourbon variety but also, probably, to all the new varieties 
submitted to experiment. The objects have been to determine 
the effects of the manurial constituents of plant food upon the 
yield of the sugar-cane, and to determine, if feasible, the effect 
of tillage, manuring, and cropping upon the proportion of the 
readily assimilable constituents. 
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1 Professor J. P. d’Aliiuqubrquu (Barbados) followed with 
a paper dealing with tho results of the experiments earned on 
in Baibados. He referred to the pamphlet containing a sum¬ 
mary of the results obtained in the experiments w ith varieties 
which had recently been issued and which was in the hands 
of the members of the Confeienee. B. 208 wa* still in favour 
With planter-., and one of the newer ernes, B. 1,520, had given 
very promising lesults. Tins principal results were indicated 
on the diagturns which were hung on the walls. 

Ur. Francis Watts (Leeward Hands) gave a similar 
account of the expeiiineut*i that had been carried on in 
Antigua and St. Kite’s. Tho full report of these expei imeuts 
was in tho press and would shortly be issued. Some of the 
varieties had shown a greater power of resistance to disease 
and drought than others The charts on the walls showed 
cleaily tho results that had boon obtained with various 
manures. 

Dr. Uhkti, Analysis! and Technical Chemist to the Trini¬ 
dad Kstate* Co., Ltd., read a short paper on tho comparative 
yield of the Bourbon cane, White Transparent, and I). 05 at 
Brechin Castle estate, Trinidad, in 1901. The results w r cre 
obtained on the large area of 1,702 acres, and were therefore 
of considerable interest. D. 95 had given an average rotui n of 
23-05 tons per acre, as against an average of 21*23 tons per acre 
for White Transparent, and 10 13 tons per acre for the 
Bourbon. Dr. ITricli was accorded a hearty vote of thanks for 
his paper. 

* In closing the discussion, the President said that it was too 
doon to generalize except to this extent, that seedling canes 
appeared m most instances to prove of very considerable value 
to tho planters and to flout isli under conditions unsuited to 
tho Bourbon cane. 

Tho subject of Cane Farming at British Guiana and 
Trinidad was then taken up. 

Tho Hon. B llomt Jones gave details of tho cane- 
farming industry in British Guiana, mentioning some of the 
difficulties which had had to be overcome in the beginning; 
those were partly connected with transportation, and partly 
due to suspicion on the part of the labourer. Tin* latter 
difficulty had been overcome by Mr. Scal'd who pjeparod 
a sliding scale of payment for canes which had boon accepted 
as a standard. 

Professor Garmody dealt with the industry in Trinidad, 
giving statistics which showed that the industry had pro¬ 
gressed and was now an established and important branch 
of tho sugar industry. He concluded by making various 
suggestions for the improvement of the position of cane 
farmers. 

The Hon. S. Henderson also addressed the Conference on 
this subject and gave certain facts and figures supplied by 
Mr. Petev Abel with regard to the eaue-farming industry in 
the Naparima and Pointe-a-Pi6rre districts between 1885 and 
1490. These showed that the tonnage of canes per acre 



obtained by cane farmers was being greatly reduced through 
want of cultivation and exhaustion of the soil. 

iris Excellency the Governor gave an interesting descrip* 
tion of a system of cane farming which had given good results 
in Fiji. It was called the k share’ system or ‘cane company’’ 
system. This was working so satisfactorily that the General 
Manager of the Colonial Sugar Itelining Co., of Sydney, in 
whose hands practically tlio entire sugar industry of Fiji is 
placed, recently stated that he looked forward to the time, not 
immeasurably distant, when they would be able to reduce very 
largely indentured labour. A vote of thanks was accorded to 
his Excellency by the Conference. 

The Conference then adjourned for luncheon. 

Upon the resumption of business several questions were 
asked by members of the Conference of the various gentle* 
men who had road papers at the morning session. ' 

Mr. L. Lkwton-Brain (Mycologist on the stall* of the 
Imperial Department of Agriculture) then read a paper 
brielly reviewing the principal fungoid diseases of the sugar¬ 
cane, with special reference to the rind disease (Trichonphaa^a 
mccJutri), the pine-apple disease of cane cuttings (Thu ItuuojMU 
ethaccficua) and the root disease {Mamnniim mcchari). 

The subsequent discussion showed that the rind disease! 
was prevalent in many parts of the Wcht Indies but was 
practically confined to the Bourbon cane. 

Mr. H. A. Ballou (Entomologist of the staff of the 
Imperial Department of Agriculture) reviewed the insect pests 
of the sugar-cane. He dealt especially with a now pest that, 
had made its appearance on ouo estate' in British Guiana an(J. 
was doing considerable damage. The insect may be known as 
the Larger Moth borer or Cantnin of the Sugar-cane.* 

Mr. A. W. Bartlett and Mr. Howell Jonkb added certain 
information with regard to the outbreak of this pest. 

The Conference then adjourned to enable the Represent? 
atives to pay a visit to the St. Clair Experiment Station under 
the guidance of Mr. J. II. Hart, Superintendent of the Botanic 
Gardens, ! 


The Conference resumed on Friday, January 0, at 10 n.m. 

SUGAR INDUSTRY (CONII).). 

Dr. Watts (Loeward Islands) read a pai>er on thd 
‘Field Treatment of cane tops for planting purposes.’ He 
described the experiments conducted" at Antigua on the 
treatment of cane cuttings with germicides. The experiments 
consisted in treating the cuttings with Bordeaux mixture, in* 
tarring the ends, and in a combination of these two methods) 
The results were of a decisive character and tended to show 
that Bordeaux mixture was an efficacious agent in preserving 


It has boon identified as Casfnia lieu* , Drury. 
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the cutting*; tarring the ends had also had a beneficial effect, 
though less marked. The use of Bordeaux mixture in conjunc¬ 
tion with tar produced very slightly better results than 
Bordeaux mixture alone, but the slight gain did not warrant 
the extra expenditure on the tar. Bordeaux mixture was being 
fairly extensively used in this connexion at Antigua. 

This subject was discussed by Mr. UowkIjL Jonhs (British 
Guiana), Mr. Amu* Mr IIrndkrson, and Mr. Fenwick 
(Trinidad), the opinion being expressed that on largo estates 
with several thousand acres under canes the number of tops 
was too groat to permit of their being treated. Dr. Watts 
replied that the magnitude of the operation® could not bo 
regarded as a barrier. 

Dr. Watts (Leeward Inlands) then read a paper 
prepared by himself and Mr. II. A. Tkmpany (Assistant 
ChemNt) on the ‘ Polarimetric determination of Sucrose.’ The 
paper contained suggestions for securing greater accuracy and 
uniformity in results in work connected with sugar-cane 
experiments. 

A further paper by Dr. Watts on the ‘Central Sugar 
Factory in course of being elected at Antigua’ was then read. 
He described the circumstances which had led up to the 
erection of the factory, and briefly stated the position of 
affairs at the present time. The capital of the Factory Com¬ 
pany was £10,000, including the £15,000 contributed by the 
Government. The Company agreed to erect a well-equipped 
factory capable of making 30 tons of 00° crystals in a day of 
twenty-three hours. It also agreed to purchase canes from 
peasant proprietors and others at prices to bo regulated by 
a sliding scale fixed beforehand. 

HI. CACAO INDUSTRY. 

Mr. Hart (Trinidad) made a general statement of the 
experiments that hud been carried out with a view to improv¬ 
ing the health and productiveness of cacao trees. He referred 
especially to the methods of dealing with diseases of tho 
cacao tree. With this end in view they had been trying to 
impress upon growois the groat necessity for proper methods of 
pruning and cutting. Manuring had boon adopted, in some 
cases with very good results. 

A short paper, prepared by Mr. J, G. dh Gann ms (Trinidad), 
was read by Professor Carmody. So far, artificial manures 
had not been extensively used, but where they had been tried 
the results were encourging. Cacao in Trinidad had not 
suffered much from diseases; where they had appeared, with 
the treatment suggested by the Imperial Department of Agri¬ 
culture, and the advice and assistance of Mr. Hart, planters 
had been able to keep them under control. 

The President gave a brief account of the measures that 
had been adopted by the Department in Grenada, St. Lucia, and 
Dominica in rendering assistance to cacao growers by the 
establishment of sample plots in the outlying districts beyond 
reach of the Botanic and Experiment Stations. 
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Mr- Hudson (Ht. Lucia) gave a sketch of the experiments 
that had been carried on in St. Lucia. The results were 
described as very satisfactory. 

The discussion was carried on by I)r. Niciiodlm (Dominica), 
J)r. Morton and Mr. dk Gann eh (Trinidad), and Mr. Fawoktt 
(Jamaica). The last speaker inquired particularly as to the use of 
shade trees for cacao, and a valuable discussion followed in 
which many of the Representatives participated. The dis¬ 
cussion wont to show that the practice in this respect varied 
in the different islands. In Trinidad shade trees (usually the 
Hois Immoriel) were practically always employed, and the 
opinion was firmly held that cacao could not bo grown there 
without shade. On the other hand, in Dominica, Grenada, and 
usually in Jamaica also, no shade was employed. 

The President said that the question could be settled 
only by actual experiment. He suggested that the Trinidad 
Agricultural Society might usefully undertake this. 

In reply to the Prksidhjnt, Mr. nn Gannrs stated that in 
Trinidad the average yield from cacao trees was about 12 bags 
(of 1701b. each) per 1,000 trees, whieli were planted 300 to the 
acre. In Grenada, Mr. dk Freitas stated, the average yield 
was 1 bags (of 19(5 lb. ) to the acre. 

Mr. L. Lkwton-Bkain (Mycologist on the staff of the 
Imperial Department of Agriculture) briefly summarized the 
chief facts with regard to the fungoid diseases of cacao. 
There were two stem diseases the ‘canker’ disease due to 
a Noair in and the ‘ die-back ’ due to Diptodia . There were also 
two pod diseases-- the 4 Brown rot ’ duo to Diplodia , and a black 
rot due to Phytoplithorn. He also described, more fully, a new 
disease, known as ‘ Thread blight,’ that had made its appearance 
in St. Lucia. A description was given of the appearance of 
the disease and the methods of treatment that had been 
suggested. A short note on this cl Non to was handed in by Mr. 
Hudson (St. Lucia). 

The President mentioned that a serious disease known as 
‘Witch Broom,’ had appeared some time ago in Surinam. On 
account of the very destructive character of this disease, ho had 
recommended to the various West Indian Governments that 
precautions should be taken to prevent its importation from 
the mainland of South America. 

I)r. van Hald (Surinam) gave the Conference the results 
of his experiences with this disease, confirming the great lose 
caused by it to tho planters. Spraying experiments had been 
commenced, but lie could not as yet record any definite 
results. ♦ 

Dr. Watts (Leeward Islands) then read a paper on 
tho manurial effects of green dressings and weed9 in cacao 
cultivations. 

The conference then adjourned for luncheon. 
t IV. FRUIT INDUSTRY. 

After luncheon the President announced that the next 
subject to be taken up was the fruit industry. He had hoped 
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that papers would bo brought forward dealing with the fruit 
industry in Jamaica and Trinidad. Tt "was a large subject and 
could not be adequately treated in the short time at their 
disposal. Owing to tho sad and sudden death of Mr. Symington, 
who was killed on tho railway a few days hefoietho Confluence 
met, tho paper promised by him on the Luifc indusliy of 
Tiinidad could not be piesentecl. Jle ptoposed, therefore, to 
coniine tho discussion to the* efforts that had been made at 
Barbados. 

Mr. Bovhll (Barbados) read a paper describing what had 
been done in the matter of shipping fruit from Barbados. The 
shipments included, bananas, citrus fiuits, avocado pours, 
golden apple-., mangos, etc. Ilo gave interesting statistics "w ith 
jefercncc to the cultivation and shipment of bananas. From 
January 1 to October 81, 1001, they had shipped 8,012 single 
bundle-. and 8,030 bunches in double eiates. 

Mr. Kokhthk Allhynh supplemented tho remarks of 
Mr. Bovoll by liguzos in reference to the shipping of bananas from 
one of his estates. The bananas shipped from that estate, 
amounting to about 700 bunches, had netted 1#. 2d. per bunch. 

In reference to this subject the President mentioned that 
he was told in England that tho Barbados bananas wore tlio 
finest that reached the United Kingdom. The industry had 
made fair progress, and everything had gone well until July of 
last year, when, on account of the wanner weather encounter¬ 
ed by the steamers and the exceptionally largo crop of 
English fruit obtainable, many of the planters had lost money, 
and some of them had boon very much discoiuaged. They had, 
however, established the point that, if the fruit were carefully 
selected and well packed, and shipped in cold-storage chambers, 
there was little risk about its arrival in good condition. The 
‘Trent’and the‘Tagus’ had been fitted with cool chambers, 
and they were in future prepared to ship their fruit by those 
steamers. lie hoped that later tho other tioyal Mail steamers 
would also be fitted with Ilall’s system of cool chambers. He 
thought they should not be discouraged. They should remember 
that the fruit industry of Jamaica had taken something like 
twenty-five years to establish, during which the planters 
experienced great difficulties before they found themselves in 
a position to overcome them. 

Dr. van Hall (Surinam) and Dr. Nicholas (Dominica) 
also took part in tho discussion. 

V. COTTON INDUSTRY. 

Mr. Bovkll (Barbados) read a short paper on the position 
of the cotton industry in Barbados, reviewing the efforts that 
had been made down to the present time. This paper was 
supplemented by remarks from Mr. Forster Alleyns 
(Barbados) who gave some interesting figures in connexion 
with the profits of the cultivation of cotton on one estate in 
the island. The actual net returns, after payment of all 
expenses of cultivation, ginning, baling, and shipping, varied 
from £8 to £12 per acre. One planter, on the estate referred to, 
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22 acres of cotton, cleared at the rate of <£10 1 2s. Id. per 

acre. 

I)r. Watts (Leeward Islands) gave a summary of the 
results ol cotton growing in the Leeward Islands. Kvperiments 
were started in 1902 with a view to determining (lie variety 
best suited to cultivation in those islands; these had 
shown that (he Sea Island was the variety to which they 
could best direct their attention, ami subsequent experi¬ 
ments hud confirmed that decision. In 1003 hand-power gins 
were pro v id eel by the Imperial I)epui Intent of Agiicultmo. In 
1901 the Department, aided by the British Ootton-growing 
Association, had provided for Antigua a seiies of steam-power 
gins and baling presses In St. Kitt's, Messrs. Sendai and Wado 
had cariiod on the industry on a large scale. In 1903-1 there 
vveie in St. Kill's about 1,100 acies in cotton, in Nevis over 
1,000 acres, in the small dependency of Anguilla 250, in 
Antigua 500, and in Montserrat 500 to 000 acres. 

The Conference then adjourned till Monday. .January 9, at 
10 o'clock. 


l T pon the resumption of the ordinary business of the 
Oonfeience, on Monday, Jnnuaiy 9, the President recurred 
briefly to the cotton, industry At the previous sitting J)r, 
Watts had given an account of the cotton industiy in the 
Leeward Islands, and it was not proposed to re-open the 
discussion. With regard to cotton growing in St. Vincent, 
Mr. Sands would prepare a statement which would bo published 
in tlio proceedings of tin* Conference. A fine series of 
samples of Sea Island cotton, raised from Rivers’ seed supplied 
by the imperial Department of Agriculture, was exhibited 
from Trinidad, St. Vincent, Barbados, and St. Kitt's. 

VI. UKNMRAI, MURJACTM. 

The lion. Wm. Kawohtt (Jamaica) then read a paper 
on ‘Raiffeisen Agricultural Banks.’ Ho stated that Agri¬ 
cultural Loan Banks, on a popular basis, were much wanted in 
Jamaica, and probably, also, in the West Indies generally. He 
laid before the Conference the general principles which, should 
serve as a guide in the formation of such banks, giving an 
account of the system oE Government loans adopted in Jamaica 
as a measure of relief to those who sustained damages by the 
hurricane of August 1908. The success of these loans had 
greatly encouraged those who were desirous of attempting the 
establishment of peoples’ banks on the model of that marvellous 
and admirable system invented by Raiffeisen in Germany more 
than fifty years ago. The details oE tho Raiffeisen system 
were given in his paper. 

Mr. Fawcett’s paper was discussed by Mr. Howell Jones 
(British Guiana), Dr. Nioholls (Dominica), Mr. Collens 
(Trinidad), and Mr. Harbin (Grenada). The President offered 
the suggestion that the subject might be taken up and discussed 
in detail by the Agricultural Societies throughout the West 
Indies. 
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The President said the next subject on the agenda 
was a ‘Review of the efforts to establish plantations of 
Rubber-yielding trees in the West Indies." Captain Short, of 
Tobago, had, in conjunction with Mr. Orde, the Manager of the 
West India Rubber Syndicate's plantations, prepared a paper 
on lubber cultivation in Tobago. He gave the substance of 
the paper which showed that Castilloa clast ica is practi¬ 
cally the only rubber tree giown in that island, there being 
about 90,000 trees of this species growing there. A number of 
points in connexion with this cultivation wore submitted to 
the Conference, including the possibility of the use ot Castilloa 
trees as shade for cacao. 

Eli the course of the discussion which followed, Mr. Hart 
(Trinidad) expressed the opinion that a tree that itself required 
shade was scarcely likely to be of use as a shade tree for cacao. 
Mr. Fawcett (Jamaica) said that in Jamaica Castilloa grew well 
without shade: and the President remarked that in British 
Honduran experience was in favour of thiH tree as a shade 
for cacao. Experience in the different colonies evidently varied, 
but at the next Conference 4 more definite information would 
probably bo available. 

Mr. C. W. Meaden (Trinidad) then road an interesting 
paper on "Butter making at Trinidad." As the result of 
experiments lie was able to place before them a description of 
methods that had been the means of turning out a good 
marketable article capable of competing with any butter 
imported. Over 2,200 lb. were made in 1902 which had realized 
£292. The samples submitted by Mr. Meaden were pronounced 
to be of excellent quality. 

The discussion which followed was taken part in by 
I)r. Watts (Leeward Islands), Professor Carmody and 
Dr. Morton (Trinidad), Professor D"ALnuQUERQiTK (Barbados), 
Mr. Hart (Trinidad), Mr. Sands (St. Vincent), and the 
President. 

The subject of ‘Anthrax in the West Indies and the 
best means of controlling it" next occupied the attention of 
the Conference. 

Mr. Ballot (Entomologist on the staff of the Imperial 
Department of Agriculture) opened the discussion by giving 
a brief account of the disease and its occurrence in the West 
Indies. He read extracts from a paper prepared by Dr. 0. W. 
Branch on the outbreak of Anthrax in St. Vincent in 1902, 
showing serious loss in cattle and many deaths among the 
labouring class. Dr. Branch urged (1) the necessity of educating 
public opinion as to the danger of eating unbound meat; 
(2) the stringent prohibition of the flaying of any animal, 
except such as are regularly slaughtered for food; (3) the 
dissemination of information about the disease. Mr. Howell 
Jones gave interesting information in connexion with the 
treatment of anthrax in British Guiana. Mr. Duncan Miller, 
Government Veterinary Surgeon, Trinidad, was invited by the 
President to give an account of the precautions taken in Trin¬ 
idad with reference to the prevention of this disease. He 
advised notification, disinfection of premises under proper 
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supervision, vaccination if disease is rife, three weeks' quaran¬ 
tine for diseased importations, and complete destruction by 
fire of all carcasses of animals dying from anthrax. 

Dr. Niuiiolls (Dominica) and Mr. Williams (Jamaica) also 
contributed to the discussion on this subject. 

The Conference then adjourned until Wednesday, January 
11, at 9.30. An extra session was to be held on Friday, January 
13, for the consideration of further papers on general topic*. 

VII. EDUCATIONAL. 

On ro-assombling on Wednesday, January 11, at 9.30 a.m.» 
the President said thoy would take ‘the Results of efforts 
to introduce the teaching of the principles of Agricultural 
Science into the Colleges and Secondary Schools in the 
West Indies.’ 

The discussion was opened by a valuable paper by 
Mr. Horace Deighton (Barbados) who dealt with the work 
of the Imperial Department in Barbados from an educa¬ 
tional point of view. Science teaching had been carried 
on at Harrison College, for some time prior to the arrival 
in Barbados of Sir Daniel Moitih, by the Island Professor of 
Chemistry and liis Assistant. In 1899 a Lecturer in Agri¬ 
cultural Science was provided by the Imperial Department of 
Agriculture, and efforts were made to take all the advantage 
possible of so liberal an appointment, the science curriculum 
being entirely remodelled. The amelioration of the condition of 
the West Indies was to be attained by a proper education, and 
that education could now be obtained at Harrison College, 
owing in great measure to the valuable assistance afforded by 
Sir Daniel Morris. Mr. Deighton also referred to the work of 
the Department in promoting an intelligent interest in the 
cultivation of fruits and vegetables among the peasantry by 
means of lectures to teachers of primary schools and by local 
agricultural exhibitions. 

Professor d’ Al n n q ue rquk (Barbados) also dealt with the 
subject of agricultural education at Harrison College and 
referred for details to his paper in the Went Indian Bulletin 
(Vol. I, pp. 91-100). The sketch there given had since been 
fully carried out. 

The President remarked that the point he wished to 
dwell upon when ho introduced the system was that a boy 
must have a good sound general education before he specialized 
in scientific agriculture. 

Dr. Watts (Leeward Islands) mentioned what had been 
done at Antigua and St. Kifcfc’s to assist the Grammar Schools 
by the appointment of Science Masters. The plan adopted at 
these schools was to allow the boys, at a comparatively early 
age, to elect whether thoy should take up elementary scientific 
studies or depend entirely on classical subjects. 

Mr. English (British Guiana) made a short statement as to 
science teaching at the Queen’s College and at the Government 
Laboratory. This was almost entirely confined to chemistry. 

Professor Carmody (Trinidad) followed with a paper 
on * Higher Agricultural Education in Trinidad.’ He read the 



report of a Committee consisting of the Principals of the three 
colleges and himself, nominated on July 7 last, to discuss and 
formulate a scheme in respect of the teaching of Agricultural 
Science at tho Colleges. Attempts had also been made to 
introduce higher Agricultural Education by providing a course 
of instruction at tho Government Laboratory and by a secies 
of lectures at the Victoria Institute, 

Mr. J. R. Williams (Jamaica) read an interesting paper, 
which was greatly appreciated by tho Conference, on Popular 
Agricultural Education in Jamaica. 1 During tho last few years 
there had been a steadily increasing effort to promote agri¬ 
cultural education both in the schools and outside of them. They 
had learned the importance of preparing the ground by creating 
interest and sympathy in the work amongst the adult 
population and of doing all that could be done to equip the 
teachers for tho new requirements imposed upon them. 

In the training colleges additional importance had been 
given to science subjects, particularly elementary agricultural 
science; opportunities had been given the last lew years for 
teachers actually employed in the schools to obtain a few 
weeks' special agricultural training. 

In the second place the operations of the Jamaica Agri¬ 
cultural Society must be very largely credited with the 
improvement in popular agricultural education. Last year 
there were forty-one local branches scattered all over tho 
island, with a total membership of 2,503. 

Mr. J. II. Collens (Trinidad) read a paper on 4 School 
Gardens and School Show's in Trinidad.’ He gave an account 
of what liad been attempted with regard to school gardens, 
and stated that they were endeavouring to give that form of 
education which would go to the making of good citizens 
in country districts. With regard to School Shows, a beginning 
had been made in a small way in January 1002, when a School 
Garden Show was held at I\>rt-of-8pain. Tho next year local 
shows were held at Couva, Tun a puna, and iVinces’ Town. In 
the following year the Tobago schools entered into the scheme. 
Each you* tho increased number of schools taking part and the 
improved quality of tho exhibits have afforded a convincing 
proof of tho utility of these annual exhibitions. 

Mr. Hardin (Windward Islands) read a paper on 4 Agri¬ 
cultural Education in Grenada and St. Vincent in 1002-1/ lie 
was assured that in the matter of school gardens a fair start 
had been made, and that, with the remedying of certain 
defects, tire school gardens of Grenada and St. Vincent would 
in tho near future compare favourably with those of other 
colonies. Ho was satisfied that the foundation of agricultural 
teaching had been laid in the upper standards of the primary 
schools, and in this connexion the inclusion of plant life and 
kindred subjects in the object-lesson courses had proved very 
useful. lie believed that another period of throo years would 
find the undercurrent of opposition, which was so well known 
to characterize the first appearance of the teaching of agri- 
c ulture, entirely removed. 
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Tlio subject of Agricultural Education, especially in 
relation to the work of Agricultural Instructors, was discussed 
by the Prkhidknt, Mr. Fawc fott (Jamaica), Dr. Morton 
(Trinidad), Mr. Howrll Jonks (British Guiana), Mr. Hudson 
(St. Lucia), Dr. Watts (Leonard Islands), and Dr. Nihiollh 
(I)ominica). 

The Conference was then adjourned to allow the members 
to attend the sale of stock at the Government Farm. The 
PlUfiSiDKNT announced that the Conference would meet again 
on Friday morning, when there would be an opportunity for 
a further discussion on the subject of eane fanning. 


C'ONFHKKNC'H DINNK.R. 

The members of the Conference dined together at the 
Queens Park Hotel on the evening of Wednesday, 
January 11, at 8 o’clock. The arrangements for the dinner 
were in the hands of a committee appointed for the 
purpose consisting of the Hon. B. IIowkll Jonka, 
the lion. William Fawcbtt, the lion. Francis Watts, 
Professor n'ALRUQiriiiKQirrc, and Mr. W. II. Butcrnshaw 
(Secretary). The President of the Conference (Sir Dvnikl 
Morris, K.C.MO.,) occupied the chair. Covers were laid for 
fifty-one. In addition to all the members of the Confluence, 
except the Reptcsentutivos from Grenada, St. Vincent, and 
Tobago, who had been obliged to leave Trinidad during the 
afternoon, there was a large number of guests including the 
following: 

1IU Excellency, Sir Hhnrv M. Jackson, K.C.M.G., Gover¬ 
nor; the Hon. Iluc*ir Clifford, C.M.G., Colonial Secretary; 
Lieut. Colonel II. K. Brakk, C.B., D.S.O., Inspector General; 
his Grace Archbishop Flood: Mr. Justice Swan ; the Hon, 
W. C. L. Dvmtt ; and Lieutenant IIankhjy, A.D.O. His Ilouour 
the On IMF Justk’R and his Lordship the Bishop were unavoid¬ 
ably absent. 

Dinner over. 

Sir Daniwl Morris rose and proposed ‘ The King’, which 
was drunk with the accustomed honours. 

Sir IIhnhy Jackson then rose and said : Your Grace, and 
Gentlemen—It is my good fortune to have to propose a toast 
which needs no words from me to commend it to you, and that 
is ‘ The Success of the Imperial Department of Agriculture for 
the West Indies and the health of its distinguished President/ 
(Cheers.) The separate parts of the toast I feel go together, 
for I am sure that as long as the President retains his health 
and vigour, there is no doubt whatever of the success of the 
Department. It is not very many years since the Depart¬ 
ment came to the West Indies, but if we go by results, 
a very great deal has been done which would have taken 
many departments very many years to accomplish. (Cheers.) 
The Department was formed to meet the needs of the 



318 


West Indies when they were in a very bad way, and 
to help them to establish other industries which might 
tide them over the time until the sugar industry could 
resume its place. It has done that thoroughly well, and 
many industries have been assisted by its advice. I can 
speak with feeling ou this because it is not only in Trinidad 
that I have benefited by their advice and help. In the Leeward 
Islands, where I was for a very short time, I tried to do my best 
to help in the establishment of Central Factories. (Renewed 
cheers.) I worked very hard but I could not have done what 
I did without the assistance of my friend Dr. Watts. (Cheers.) 
Though 1 was there too short a time to carry to a successful 
issue what my successor was fortunate to accomplish, yet 
I know he will acknowledge his debt to Dr. Watts, and the 
great Department which has bo greatly helped us throughout 
the West Indies. Not only as regards sugar but other industries 
the Department has given very material help. It fell to 
my lot to open the proceedings of the Conference, and 
I endeavoured on that occasion to express my gratitude 
and the gratitude which I am sure was felt throughout 
this colony towards the Imperial Department of Agri¬ 
culture (cheers); but I was sorry when I read my own 
remarks next day to find that I had left out exactly what 
I wished most to say. (Cheers.) I tried then to say what help 
the Department had given us, and how they were always 
ready to advise us ; but I left out what is of exceeding value 
not only in the West Indies but throughout the world, and 
that is, the value of their publications. (Cheers.) Whenl needed 
advice on the other side of the world, I turned to the West 
Indian Bulletin , which was sent me by the kind generosity of 
the Head of the Department, and there I generally found 
something to help the people along. Not only docs the 
Department advise here but throughout the British colonies 
and beyond. I can say from my own experience that that 
advice is most useful. In Fiji we had a fruit industry aud the 
trees were suffering from disease ; I found in the West Indian 
Bulletin the exact disease described and means of treatment 
suggested. Therefore, on the other side of the world the 
publications of the Department are doing good. They have 
the widest range possible. They combine the results of the 
efforts of the practical agriculturist as well as of the trained 
scientist in botany and chemistry, and I should be aft aid to 
say how many other things besides. I am surprised at the 
range of the work undertaken by the Department. I have 
read many interesting articles in the Bulletin: I was reading 
to-day about the birds of Barbados; and only a day or two 
ago I was talking to the distinguished Commissioner, aud he 
informed mo that fishing and fisheries came within the 
purview of the Department’s work. I had thought that 
fisheries could not come within the scope of a Board of 
Agriculture (cheers aud laughter), but I remembered that 
I had been for a time stationed in Newfoundland aud there 
they used fish for manure, (Applause.) That being so, I do not 
know where the Department will stop—what branch of science 
it will not be called upon to take up. But there is one 
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thing of which I am sure, that whatever branch it is 
called upon to take in hand or investigate, it will help us 
with the same success that has attended its efforts in other 
branches. Therefore I ask you to drink to the health of Sir 
Daniel Morris, and the success of the Department over which 
he presides. (Applause.) 

The toast was drunk with much enthusiasm. 

Sir DanikIj Morris (who on rising to respond was greeted 
with cheers) said: Your Excellency, Your draco and Gentlemen, 
I am deeply touched by the very kind way in which the 
toast so eloquently proposed by Your Excellency has been 
received in this distinguished company, especially as after the 
lapse of six years it is possible to form a tolerably good idea of 
tho nature of the work entrusted to the Department, and the 
measure of success that so far lias been attained. Thanks to 
the strenuous efforts of the band of workers T see around me 
to-night the success of the Imperial Department of Agriculture 
is assured. It is receiving the hearty suppott of all classes, and 
I am convinced that during the next year or two the great 
utility and influence of the Department, will be still more 
widely recognized. 

This is our fifth Conference. The value of these gathei- 
ings is becoming more apparent year by year. They serve not 
only to draw together a number of highly qualified men 
directly interested in agriculture but the information acquired 
at those Conferences enables them to overcome) difficulties that 
would otherwise dishearten and exhaust them. 1 greatly 
appreciate the notion taken by the several Governments in 
appointing able and accomplished representatives to attend 
this Conference; to those who have travelled some hundreds of 
miles in order to contribute their share of knowledge and 
experience I am most grateful; and especially for the hearty 
and cordial manner in which they have assisted me in the 
business of fhe Conference. We are fortunate in seeing 
amongst us a larger number of representatives of Boards of 
Agriculture and Agricultural Societies than on any previous 
occasion. Wo have in many respects quite a unique and 
unprecedented gathering in the agricultural history of the 
West Indies. There are several un-official gentlemen occupying 
distinguished positions like tho Hon. Howell Jones (of British 
Guiana), the Hon. Forster Alloyne and Mr. Deighton, tho 
distinguished head of Harrison College (of* Barbados); Dr. 
Nioholls (of Dominica); Mr. Fenwick and Mr. Abel (of Trinidad) 
and many others. Amongst the official representatives we 
have Mr. Fawcett (of Jamaica); Dr. Watts (of the Leeward 
Islands); Professor d’Albuquerque and Mr. Bo veil (of 
Barbados); Professor Uarmody and Mr. Hart (of Trinidad), and 
the officers of tho Imperial Department of Agriculture, all 
devoted and zealous men who are doing most valuable work for 
the good of these colonies. As a result of the presence of those 
gentlemen, 1 believe our deliberations on this occasion have 
been more fruitful than otherwise they would have been, and 
we have come into closer touch with tlie requirements of the 
people. As 1 mentioned in my opening address wo liavo been 
fortunate in having our mooting place in this beautiful and 



feitile inland of Trinidad. We have been rereived both by 
Your Excellency, by the mombois of the Government Depart¬ 
ments with whom wo have conic into contact, as well as by the 
planters generally, in the most cordial and helpful nianmo. 
In fact, our reception everywInne has had in it the tine ling of 
West Iudian hospitality, and wo shall long cheiisli the recollec¬ 
tion of the very pleasant clays w r o have spent in Tiinidad. At 
the same time we ha\o not been foigetful that we ate here in 
a common intoiost, viz , for the piu pose of advancing the whole 
industrial interests of the West Indies. 

I again thank Yom Excellency, Yom Grace, and Gentlemen 
for the coidial reception at yom hands of the toast of success 
to the Impel ini Department of Agriculture, and I tiust that 
the Confeteiue of 1005 will still fiuthei weld together the 
practical and scientific foices existing in the West Indies and 
that w r e may crown oiu effoits by seeming a largo shaie of 
happiness and success to the inhabitants of tho^o colonies, 
(Applause.) 

His Giaco Akc huishop Flood: 1 have had a distinguished 
honour conferted upon me, by being invited by the gentlemen 
of the Dinner Committee to propose a ton^t lhat perhaps is 
not second to the one which wo diank so enthusiastically just 
now, and that is ‘the Health of our Visitors." (Applause.) 
Hospitality is a virtue that has been long known and practised 
in Trinidad ; but I shall not for a moment attempt to say we 
have a monopoly of that virtue : it is a virtue of all the West 
Indies. (Cheers.) The West Indies have had their trials; they 
have had volcanic eruptions and hunicanes and sugar bounties 
(cheers and laughter) and all the other evils of life; but in 
spite of them all, they have ever upheld, in bright times and 
bad times, the name for generous, cordial hospitality. Tn fact, 
the hospitality of the West Indies, and especially of the West 
Indian planters, has gone into a proverb. (Cheers.) I do not 
speak of a thing that I do not know anything about. Although 
I live in Trinidad, I have gone about a good many of those 
colonies, and I know a lot about them ; and though an old man 
as I am, who realizes the discomfort of leaving his own home 
and travelling abroad, still T feel that even those discomforts 
are more than compensated for by the cordial welcome l get 
in all'the West India Islands which T visit. (Cheers.) There¬ 
fore, in Trinidad 1 do not say you have a monopoly, but I do 
say that Trinidad stands foremost in the ranks of hospitality 
in the islands of the West Indies. (Applause.) We are always 
glad to receive visitors here. But to receive such distinguished 
visitors as the present is a high honour indeed and a great 
pleasure. (Applause) These are no ordinary visitors we are 
receiving at the Agricultural Conference : we are receiving men 
of high scientific attainments, of wide practical experience, men 
that all the West Indies have to look up to for light and guidance 
in agricultural matters, and any island or place would be 
honoured by the visit of such gentlemen as those I see around 
me this evening. (Cheers.) And when we think of what these 
gentlemen have come here to do—they have not come to amuse 
themselves, but to work as they have been working all these 
days, they have come here to teach us things which we did not 



know already. I see Professor Cannody looking hard at me 
(laughter), so also i» Mr. Hart (renewed laughter), but I still 
say we have a great deal more to learn. (Cheers.) I must say 
I read with gieat interest the proceedings of the Conference 
appealing in the newspapers, but 1 hope, too, to road it in the 
Weni Indian Bulletin* copies of which Sir Daniel Morris 
regularly sends mo. I am <|uito at one with Sir Daniel Morris 
in his idea that these Conferences will knit more closely 
together all the West India Islands, ami that the discussions 
which take place at them must be to the advantage of all. 
There 1 is no doubt whatever that for the last six years those 
Conferences have done an immense amount of good, and for 
the next live or six years they will do more. I must repeat, 
we owe a deep debt of gratitude to the visitors; wo received 
them with joy, and we will part with them with regret. 
(Applause.) T now propose the visitors, their happy departure 
and their speedy return ; and with the toast I beg to associate 
the names of Mi. Forster Alleyne, of Barbados, Dr. Nicholls, of 
the Leeward Islands, and Mr. J. H. Williams, of Jamaica. 
(Applause.) 

The toast was drunk with the utmost enthusiasm. 

The lion. Fokhtkk M. AMjHYNm (Barbados), in responding, 
said ; The Archbishop 1ms poured upon us a Hood of eloquence 
which I am unable to beat, but I should like to say that I consider 
I am not the right man in the right place. 1 think the right 
man to respond io a toast like this should have been Dr. Watts 
who has been, I may say, one of the mainsprings of the 
speakers of the Conference. Hardly a subject has been brought 
up at the Conference on which Dr. Watts has not been called 
upon to speak, and 1 need hardly Hay there is not a subject he 
has touched which he has not adorned. (Cheers.) J think the 
old Dr. Watts, whom we all knew in our childhood, must have 
hail a prophetic eye towards the young Dr. Watts (laughter) 
when he wrote those happy lines— 

‘ How doth the little busy bee 
Improve each shining hour, 

By gathering honey all the day 
From every opening flower." 

(Applause.) That seems to mo the most absolutely descrip¬ 
tive statement of what Dr. Watts’ employment is. Long, 
I hope, may he pursue it. Well, gentlemen, what am I to say 
on behalf of the visitors V T have to say this. We came here 
prepared to do hard work. Sir Daniel Morris, before we came 
(town, sent round a programme which was sufficiently ample, 
Fthink, and he hoped we would put our backs into it. We have 
had a good deal of hard work, but still the amenities have been 
more than ample. The people of Trinidad have treated us in 
a way that really no thanks can possibly be sufficient for. 
(Loud cheers.) We have had opportunities of looking over their 
industries, we have had excursions, we have had opportunities 
of looking over the most beautiful points of their scenery, and 
all of this at no expense of our own, and conducted with the 
greatest comfort to us and even luxury. (Cheers.) We thank 
them for this from the bottom of our hearts. And what have 
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wv got to give them in exchange? We should like all of 
its, T suppose, tlio wish that throbs in the heart of every 
delegate irom each colony is that we could give to these 
men something in exchange for what they have done for 
us. But what can wo do? We can show them plenty of 
canes gi owing in Barbados, but even to an owner like myself 
tho pio^peet of sugar-cane palls after a time. (Laughter.) 
What have we got to give compared with your lovely 
X>alms? We have Ml. Hillaby, 1,120 feet above sea-level and 
canes growing at the very top of it. (Cheers and laughter.) 
The only tiling I can say in bn our of Barbados is this. Wo 
have done to Trinidad what no other colony has done -wo 
have given you a Governor. (Prolonged cheers.) Sir Henry 
Jackson was born in Baibados and lieie he is now li\ingand 
esteemed as the Governor of Tiinidad. (Cheers.) That is 
what Baibados has done for you and that is all the thanks 
T can give you for what you have done for mo. (Applause.) 

Hr. H. A. Alford Nicholas (Dominica): In commencing 
any matter connected with the affairs of life, one likes, 
to begin at tho beginning; and the beginning of public 
speaking on this occasion was the speech delivered by his 
Excellency the Governor of this colony. 1 am glad to be able 
to say that one of my eailiest and best friends in tho West 
Indies was the father of your Governor. (Cheers ) I am also 
very glad to say that your Governor is a magnilicent example 
of hereditary transmission : liis father was one of tho greatest 
oratois of his ago in tho West Indies, and the speeches that 
this Conference lias hemd from liin Excellency show that in 
regard to public speaking tho son does not full veiy far short 
of tho father. (Applause.) I have now to come to matters 
connected with the Conference and the special subject on 
which l ani called on to speak. We came to this island gladly, 
because w r o knew that Trinidad ■was one of the foremost islands 
in the West Indies. Tho earlier Confeicnees lia\o all been 
held in Barbados, and Barbados, we all know, although a 
small island, is a most progressive one. It lejoices in tho 
name of ‘Little England.’ It is an island which has reason to 
bo proud of its progress and the position which it occupies in 
tho Western Hemisphere. It has progressed not only in 
regaul to matters of commerce, but in regaid to mat tors to 
which wo have given attention at this Conference, and l have 
only to say that the delegates from Barbados have not shown 
themselves in any way backward in what they have put 
befoto us, and the speech delivered to-night indicates that in 
regaul to after-dinner speeches Barbados cannot he left 
veiy far behind. (Applause.), in Tiinidad wo have 
seen more than sugar cultivation and manufacture: we 
have seen cacao on line estates. Aly friend on my loft 
(Mr. Hoadloy) has been able to show us not only liis 
cacao plantation, but an improved method of preparing the 
bean for the market, and it is a groat pleasure to me and the 
other delegates interested in cacao to see the way in which l5he 
celebrated Trinidad staple is prepared for the market. I have 
spoken of sugar and cacao, but I take it that the prosperity of 
those islands does not depend upon two products alone, so you 
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have to direct your attention toother agricultural matters 
which will assist in adding to the prosperity of your country. 
Of these the first to which 1 will allude is fruit. Our worthy 
and esteemed President, who perhaps iegrets that he has not 
afforded me more opportunity of addressing the Confer¬ 
ence and making my voice hoard in that hall (laughter), 
has suggested to me that 1 should draw your attention 
to a letter that l received not long ago from one of the 
greatest scientific men living, a man who is at the head 
of the botanical world, a friend and fellow worker of 
tlie groat Darwin—1 refer to Sir Joseph Hooker. (Applause.) 
He wrote as follows: 4 T still feel an abiding interest in VVost 
Indian matters and road Sir Daniel Morris’ publications with 
interest. The time is, I think, in view when the banana will 
form an appreciable amount of the sustenance of the United 
Kingdom and an article of daily consumption among the 
poorer inhabitants.’ Tt appears to me, theioforo, not only from 
this dictum of one of the great men of to-day but also from my 
knowledge of the fruit trade, that there is a great future 
before us in providing this daily sustenance not only for the 
United Kingdom, but for the nations of the old world. 
(Applause.) I will now simply content myself with expressing 
the extreme gratitude of my fellow delegates and mybelf 
for tlio unbounded hospitality that has been extended to x \9 
by our good friends of Trinidad. (Applause.) 

Mr. J. R. Williams (Jamaica): Many years ago, when Sir 
Daniel Mon is was the head of the Botanical Department in 
Jamaica, he made the remark that pen keeping was a primitive 
form of agricultural industry. As I happen to bo a pen 
keeper myself, you can understand the confusion T foci in being 
asked to respond in the presence of the most distinguished 
agriculturists in the Western Hemisphere. I feel, however, 
very proud, as the representative of the Jamaica Agricultural 
Society, to be asked to express our feelings to our hosts in 
Trinidad for the kind treatment we have received. The first 
tiling that strikes one is the evidence of tho strong feeling 
which prevails in Trinidad as to the proper relation between 
work and play. Wo have boon hero for a week, and four days’ 
work lias been tempered by throe days’ play. In responding to 
this toast, besides all tho other organizations which seem to 
nave done their best to entertain ns, one must make 
special mention of tho Trinidad Agricultural Society and 
tho Secretary, Mr. Tripp, (Cheers.) Gentlemen, I will not 
detain you longer: there# is only one other remark that 
I desire to make. T believe it is the pride and glory 
of Agricultural Societies, 1 believe it is what the Imperial 
Department of Agriculture specially looks forward to, to 
make two blades of grass grow where one grew before. 
Here in Trinidad your Society is going to have tho much 
higher glory of making two agriculturists grow where one 
grew before. I have been sent as the Representative of the 
Jamaica Agricultural Society. I have, I believe, thirteen 
brethren on the Board of Management, and I am sure, when 
I return to Jamaica, tho whole thirteen will want to come to 
the next Conference. (Applause.) 
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Tho Hon. B. TIowkli, Joxfh (British Guiana): Tt is an honour 
I feel very much in being asked as the representative of the 
Conference to propose a toast which the members of the Confer¬ 
ence will, 1 am sure, receive with unbounded enthusiasm, 

I propose the toast of the k Health and Welfare of the 
mem bets of the Agricultural Society of Trinidad and of the 
Kntoitainmont Committee.’ (Cheers,) I limy sav, without the 
shadow of doubt, that I haw* never reeoh ed such hospitality as 
F have icceived in this beautiful island of Tiinidad. Nor have 
the entertainments which have been organized for mcmbeis of 
tlie Conference been wanting in teaching us what the Agri¬ 
cultural Society of Tiinidad can show in the way of 
caeao glowing, sugar glowing, sugar manufacture, and 
cacao cuiing. We have all of us learnt a great deal: 
wo have had the greatest pleasure in studying what 
they have shown ns, and we hn\e also had plcasme 
in visiting the various lovely and beautiful \alleys which 
surround tho capital of this island. I have seen l\>i t-of-Spain 
before, but I had no idea that the island generally was of such 
extreme beauty. (Cheers.) I have seen some veiy grand 
scenery in the land of my birth, British Guiana, but 1 have 
never seen better sceneiy than I have seen hexo dating the 
last w r eek. At a meeting of the Entertainment Committee 
a gentleman said : ‘ Good-bye Mr. Tripp, what could we have 
done without you.* Long may he live and continue to bo the 
Seeretaiy of tho Society which lie adorns. (Applause.) 
We have specially to thank the Agricultural Society of 
Trinidad for the kind way in which they have arranged the 
various entertainments for us and tho information they have 
afforded us. T now propose the ‘Welfare of tho Agricultural 
Society ot Tiinidad, and the health of tho members of the 
Entertainment Committee,’ coupling with tho toast tho name 
of Mr. Clifford. (Applause.) 

The toast was drunk with enthusiasm. 

The Hon. Hugh Omfkokd (Colonial Secretary) in responding 
said: Quite at tho last moment I have been informed that it 
iH my duty to reply to tho toast of tho Agricultural Society of 
Trinidad, As the least learned, tho least agricultural, and, with 
tho notable exception of Mr. Tripp, tho least talkative member 
of the AgiioulUunl Society (laughter), I feel that tho si lection 
might quite easily have boon made a far more happy one: 
but at the same time I regard it as a groat privilege con¬ 
ferred on me to reply, though verv inadequately, to the kind 
thingH that Mr. llowell Jones mas said of tho Society. 
I need not tell you how great a pleasure and honour it has 
been to all of us in Tiinidad to entertain tho very dis¬ 
tinguished company that has assembled in our island. It 
was | my privilege tho other day to be present in the 
Princos’ Buildings when his Excellency the Governor made 
a contribution to the debate on the subject of cane¬ 
farming, and while I Hat, an interested but obscure listener 
in the background, and while my eye wandered around what 
Mr. Alleynehas described as the thirty-nine articles, and while 
the forty stripes save ono would bo laid on the hapless back of 
Trinidad, for a moment I felt dreamy, and II went away 



wondering whether, w hen the future historian comes to write 
the history of the West Indies, ho would say that Sir 
Daniel Mortis, like the great agriculturist that we know 
him to be, had planted a sood which eventually is to come 
to great growth in the West India Islands. Whether 
the Conference that I was looking at, which was attended 
by tnembets from all the West India Islands, and which 
represented the be»t talent and the best agricultural know¬ 
ledge of all those islands, was perhaps the foreshadowing 
of a greater Parliament which might possibly represent, 
and adequately represent, all tlu> interests of those islands 
in one great federation. (Applause.) That, gentlemen, is 
probing too deep into the future, and we are dealing now 
with the prosont. I will detain you no longer : only I may say 
to you, on behalf of the Agricultural Society of Trinidad, that 
if any pleasure lias been yours in visiting this island of ours, it 
is not by any means equal to the pioasuro which it has given 
us all to welcome you in our midst. (Applause.) 

The party then separated. 


SUGAR INDUhTRY (CONCLODKD) 

A special session of the Conference was held on Friday, 
January 13, at 0.30 a.m.,for the consideration of certain subjects 
still on the Agenda. The President announced that with the 
permission of the mombers be desired to afford Mr. Henderson 
an opportunity of making a further statement with regard to 
cane farming at Trinidad. There was evidently some 
misapprehension in the public mind in connexion with the 
figures, prepared and handed in to the Conference by Mr. Abel, 
especially in relation to the average tonnage of canes per acre 
obtained by caue farmers on the Naparima estates, and it was 
desirable that the position in regard to those figures should be 
cleared up if possible. * 

The Hon. S. Henderson (Trinidad) referred to an 
article in a local newspaper criticising his remarks at a 
former session of tho Conference in relation to cane farming. 
In taking part in the discussion on this subject on Jan¬ 
uary 5, he had not said that 5 tons 15 cwt. of canes 
was the average* production per acre over the whole 
island. lie had shown that this was the average produc¬ 
tion on 1,753 acres in the one district of Naparima and 
Point-a-PiPrre; and his object was to support his position 
that cane farming had not, in that district at all events, 
accomplished all that was ft one time expected of it. He 
desired to impress upon the Conference the seriousness of the 
labour question in Trinidad. It was absurd to suppose that 
either Mr. Abel or himself wished to discourage cane farming; 
on the contrary, they wished to strengthen it, if possible, by 
showing that, if the present system was to be continued, it must 
be largely improved, otherwise it would be ruinous to the cane 
farmers themselves. 



Mi*. Abel (Tiinidad) said: The figures presented by mo 
refer to the number of acres held by tlio cane farmers, the 
greater part of which i-> in canes, but not necessarily the 
whole. 

Professor Oakmody (Trinidad) also took part in the 
discussion. 

The President pointed out that the figures given by 
Mr. Abel showed the a< reage held by the earn- farmers but not 
neoosiry that under cane. It was desirable that they should 
know the number of noio% actually under cane; a ho whether 
a cane farmer couhl alwa^ s keep the aiea held by him m canes 
every year. 

In reply Mr. Abel stated that under the ])iesent system 
this was not possible. 

The discussion was continued by Dr. Morton, Mr. Abel, 
Mr. IDnderson, Mr. Hart, and Professor Oarmodv (Tiinidad), 
and Mr. Howell Jones (British (iuiana). The President in 
closing stated that it lmd been shown that it would not be 
coned to assume (hat the number of acres held bv the cane 
fanners was the acreage actually under canes. Unless the 
actual number of acres under eaites each season was obtained, 
the average return in tons of cane-, per acre could not he ascer¬ 
tained. There was the further point to be borne in mind 
that the figures supplied by Mr. Abel had reference to about 
one-tenth of the total area held by cano farmers in the colony. 


GENERAL SUBJECTS (CONTI).). 

Mr. Howell Jones (British Guiana) opened the dis¬ 
cussion on the subject of Rice Cultivation in the West 
Indies. lie said that in British Guiana the industry was 
hlowly but surely growing. The industry lm<l increased to 
such an extent that in tiro district of Essequibo hundreds and 
thousands of acres could now be seen in rice cultivation. Ho 
dealt fully with the system of cultivation and tho varieties 
grown. They had found that tho dull' varieties grown in India 
without water had given better results than tho so-called 
‘swamp’ Mirieties. In 1003-1 (hero was a total of lflJMWJ acres 
under rice cultivation, the yield being 17,705 tons of padd,\, 
equal to 12,010 tons of rice. 

Dr. Morton (Trinidad) dealt with rice growing in Trini¬ 
dad. In recent years the cultivation of Upland rice had 
declined considerably in Trinidad, but the cultivation of 
Hwamp rice luid grown rapidly. The three favourite varieties 
of swamp rice were those known as *Joyiya\ ‘ Mutmuriya\ and 
‘ Jamhar'. Thirty barrels of tno first,, in tho husk, might bo 
taken as a good yield per acre, and 13 barrels of tho Upland. 
Ho advocated assistance by drainage of lands that flood, by 
means of improved seed, and by devices for storing surplus 
wator against a time of drought. 

Mr. Fawcett (Jamaica), Mr. Meaden (Trinidad), Dr. Watts, 
(Leeward Islands), Mr. Hudson (St. Lucia), and Mr. Beckett 
(British Guiana) entered into the discussion on this subject. 
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Mr. Ballou (Entomologist on the staff of the Imperial 
Department of Agriculture) made a few remarks on several 
insect pests of iiee which had come to his notice. 

The Pkkhhknt then aimounced that the papers on the 
following subjects would bo taken as read : - 

The Cocoa-nut industry at Trinidad. (Mr. W. Okkiu.) 

The Hairy or Wool loss sheep of the West Indies. 
(Mr. W. R. Buttknsijaw, M.A., 13.Sc'.) 

The iniluenco of the soil on the special qualities of 
Agricultural Produce. (Mr. J. II. IIart, F.L.S.) 

Aro the special qualities possessed by individual plants 
sufllciontly regarded ? (Mr. J. iL. Hart, P.LS.) 

Tlu Pkkkidhnt then invited members to bring forward 
special subjects on which they might desire an expression of 
opinion. Mr. G. Summit Kvklyn (Barbados) referred to the 
bad condition of fruit imported into Barbados from Trinidad, 
British Cuiana, ami Grenada. This led to a general discussion 
on the subject of the import aud export of fruit between the 
different islands, in which it was shown that the fruit seasons 
varied and this had led to a general exchange of fruit 
throughout the West Indies. One great cause of the bad 
condition of the fruit landed at Barbados was its conveyance 
in sailing vessels instead of in steamers. 


RXCURSICWfl. 

Through the kindness of the Trinidad Agricultural Society 
throe very interesting excursions were organized. These were 
the excursions on January 7, 10, and 12. By moans of these 
excursions the Representatives were enabled to obthiu a good 
idea of methods of cultivation adopted by Tilnidad planters. 

On January 4, a visit was made by the Representatives 
to the Botanic Gardens, and on tho following day to the 
St. Clair Experiment Station when Mr. J. II. Hart, the Superin¬ 
tendent, kindly pointed out the objects of interest. 

A visit was made to tho ITsine Sfc. Madeleine on 
Saturday, January 7, the Representatives being shown over the 
factory by Mr. Peter Abel. After leaving the IMne the 
Representatives wore taken to Princes' Town for luucli. 

On Monday, January 9, an afternoon visit was paid tor 
Mr. Headley's cacao estate at Chaguantis to inspect a new 
steam-drying plant for cacao, and also a factory for preparing 
concentrated lime juice and distilled oil. 

On Tuesday, January 10, they left Port-of-Spain at 9 a.tn. 
by special steamer for La Brea, to see the celebrated Pitch 
Lake. 

The Annual Sale of Stock at the Government Farm taking 
place on Wednesday, January 11, a number of the Representa¬ 
tives took the opportunity of attending. 



On Thursday, January 12, a visit was paid to thcUaioni 
estate w hoie tho Naudot dillusion piocoss plant was in course of 
benny installed. Mr. W. O. Kay was kind enouirh to explain in 
detail the valions parts of the dillir-ion batteiy and the advan¬ 
tages hoped to he attained from the new process as compared! 
with the pi esent system of i oiler clashing. An opportunity was 
also f?iveil of seeing the steam ploughs at work on this estate. 
The Representatives then proeeeded to La iloupieta est tie, the 
property of Messrs. Borde Bros, and inspected tho cacao culti¬ 
vation. Further opportunities of seeing oaeao cultivations were 
obtained at Sangro ( 7 rancle. 


hMIIlUTs. 

Membeis of the Oonfeienee and others submitted a large 
number of interesting exhibits. V speeial feat 1110 of these wa^ 
the large collection of samples, shown by Professor Oarnndy, 
illustrating the industries of Ti inidad ; this included sugars, 
cacao, oils, and other vegetable pioducts as well as a number 
of mineral products such as asphalt, oils, etc. There was also 
the series of sample*) of S 01 Island cotton fiom Ti inidad, 
St. Vincent, Barbados, and St. Kitt’b. A special oppot Lunity was 
given for members to inspect these samples and also to obtain 
information with respect to them from the various gentlemen 
who had brought tho exhibits, especially with a view of 
affording information as to the quality of the samples of 
cotton. 

In addition there were some interesting exhibits of sugar- 
canes bzought by Mr. Bovell from Barbados. Those included 
a numboi of curiosities, such as foikoil canes canes which 
possessed no buds, known as ‘male 1 canes, and several others. 
Mr. Bovell also exhibited samples of onions showing the cl men c* 
tor ot onions grown in Barbados from TenerillV seed. 

In the outer lrnll were spocimens of small ploughs such as 
were likely to bo of service to small settlers and cano farmers. 


GONGLUhlON. 

The Phwidhjnt : f am glad that the business of the 
Conference is now drawing to a close, and that I shall soon 
be in a position to release you from further attendance, in 
doing so I have to express my great indebtedness to you for 
coming here and for the close and constant attention you have 
devoted to the subjects submitted for your consideration. We 
have had eight sittings of the Conference—-five last week and 
three this week. In addition, we have devoted four afternoons 
for the purpose of visiting the Botanic Gardens, tho St. Olair 
Experiment Station, Mr. Hoadley's cacao estate, and the Govern¬ 
ment Stock Farm. One afternoon (Friday) was spent in making 



ourselves acquainted with tho suburbs of Poit-of-Spain by 
moans of the electric tram. Three full-day o\ciusums kiudly 
organized by tho Trinidad Agricultural Society, enabled us to 
visit (1) tho St. Madeleine Sugar Kuetoiy and TVinces’ Town; 
(2) tho Pitch Lake at La Proa, and (8j tho Caroni Sugar Instate 
wheie tho ‘ Naudet ' process of sugar extraction L in com so of 
being installed, and steam ploughing was being cmied on ; also 
in inspecting tho thus JImquola ca< loostato (1,000 acres) belong¬ 
ing to Messis. Horde Pros., and tlu* newly opened cli-^t i i<-fc of 
Sangre Grande. We hn\o thus combined woik with a ion-ton- 
able amount of relaxation and so kept in view the practical as 
well as the scientific side of agriculture, i regret that it was 
found impossible to take up the question of Prtcdial Larceny at 
this Conference. 1 am convince 1, however, that sufficient time 
had not boon allowed to obtain copies of tho law s already in 
force and to bring together and tubulate tor reference tho large 
mass of information that lias already been accumulated upon 
tho subject. 1 suggest that between now and the next 
Conference flu* sew oral Agrieultuial Hoards and Agiieultural 
Societies might obtain such information, and that a summary 
be prepared and printed beforehand. Wo could thou hope to 
deal usefully with a mutter requiring an intimate acquaintance 
with the social and economic conditions existing in the West 
Indies ami oiler suggestions that would bo likely to commend 
tlieinsohos to the consideration of the »-evoral Legislative 
bodies with whom, and with the (lovernors, the final decision 
must be left. Returning to tlui business already deal* with, 
there can be no doubt as to tho success of the present Con¬ 
ference. Wo have discussed fully, and 1 hope with good results, 
the numerous subjects intimately connected with the welfare 
of these colonies, and I tmst you will loturn with icnewed 
interest in tho important work in w r liich you aro engaged, 
strengthened by the spirit of mutual support engendemi by 
these gathotings and determined to do all that lies in your 
power to improve the agricultural interests of tho West indies. 
I may mention that it is proposed to publish the proceedings 
of this Confetonco in the HW Indian Bulletin, and a special 
effoit will be made to place\nluablo information that has 
been accumulated within the reach of the planting commu¬ 
nity as soon as possible. In tin* meantime, an extra number 
of tho Bulletin containing the opening address of tho Governor, 
tho Presidential address, and an abstract of the proceedings 
will bo issued at tin* close of tlu* month. 1 trust that members 
of tho Conference and others will avail themselves as fully 
as possible of the advantages offoied by tho Agricultural 
New* (the fortnightly review of the Imperial Department 
of Agriculture) and bring forward, from time to time, subjects 
of general interest to be discussed in its columns. This 
would be a useful means of disseminating agricultural 
information of an interesting character bearing on the 
requirements of tho West Indies, It only remains for me 
in conclusion to express in your behalf the cordial thanks 
of this Conference to the Government, the Agricultural Society* 
and the people of Trinidad for the cordial reception we have 
received at their hands and the excellent arrangements that 
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have been made not only Cor the business of the Conference 
but for the pleasant visits to sugar and cacao estates and 
other places of interest in the colony. (Applauso.) 

The lion. ft. IIowkll Jonkk (BritishGuiana): Mr. President, 
I have pleasure in proposing the following resolution as embody¬ 
ing the feelings of the members in reference to the cordial 
reception they have received in this island : * The Members of the 
West Indian Agricultural Conference desire to express to his 
Excellency the President and Members of the Agricultural 
Society and the Planters of Trinidad their grateful thanks and 
appreciation for all their assistance, attention and courtesy to 
the Members of the Conference, anti trust our uni ted labours 
will bear fniit to tho advantage of the agricultural interests 
of Trinidad, as wo believe they will to the interest of the other 
colonies repiesented/ (Cheers.) 

Mr. J. R. BovkIjIj (Barbados): It is with very much pleas¬ 
ure that I rise to second the Resolution which has just been 
moved by Mr. Howell Jones. I am sure that T express the 
feelings of the Members when I say that wo are all exceedingly 
grateful to his Excellency the President and the members of 
the Trinidad Agricultural Society for the great kindness and 
courtesy they have shown ns since our arrival in the colony. 
(Cheers.) The information anti knowledge we have gained 
will be of tho greatest value to the various colonies wo have 
the honour to represent. (Cheers.) 

Dr. Francis Watts (Leeward Islands): As completing the 
chain from the South, whence Mr. Howell Jones comes, to the 
North, whence I come, I should like to add a word, to express 
the gratitude and appreciation which every delegate of this 
Conference feels at the way in which we have been received in 
Trinidad. (Cheers.) 

The Resolution was then put and carried ununimotisly. 

Tho Phkmidknt: I shall have pleasure in forwarding a copy 
of tho Resolution just passed to tho Secretary of the Agri¬ 
cultural Society to bo laid before the members at their next 
meeting, 

Tho lion. S. Hkndkkhon (Trinidad): I regret that,owing to 
illness, our rut* pec led Vieo-Prosideut, Mr. Fenwick, is unable to 
bo present to-day, for ho would be more able than i am to 
express thanks for tho kind things which tho President has 
said and Mr. Howell Jones,. Mr. ftoveil, and I)r. Watts in 
connexion with the Resolution of thanks to tho Trinidad 
.Agricultural Society. I have to express to you, on behalf of 
the Society and my follow representatives at this Conference, 
our very great appreciation of the good which this Conference, 
meeting hero for the first time, will bo to this colony, and the 
great gratification that your visit has afforded us. Every 
member of the Agricultural Society who has been present 
during the deliberations of this Conference has gained knowl¬ 
edge which must be of value to them in carrying on their 
agricultural affairs. Personally, it has surprised me to find how 
much valuable work has been done by the Imperial Department 
of Agriculture under the direction of our distinguished Presi¬ 
dent. (Cheers.) All sugar planters in this colony have for 



years been watching the progress of that Department, and we 
hope that some day Sir Daniel Morris .will place in our 
hands a cane which will give far more valuable results 
than any existing cane. This Conference has shown that 
the goal is within reach. When icached, we shall owe another 
debt of gratitude to the Imperial Department of Agri¬ 
culture. There is a further point on which 1 would touch. 
Beyond the agricultural vahu arising from this Conference, 
there is another of great importance and that is the bring¬ 
ing together of representative* mon from different parts of 
the West Indies and the creation of a bond of sympathy 
which must hi oak down the insularity in which these 
islands have too long enveloped themselves. This ha*- been 
a great hairier to tho development of an Imperial idea in these 
colonies. I look forward to the time when such distinctive 
terms as Barbadian, Trinidadian, Jamaican, and others will all 
be merged in the one general term of West Indian. (Cheers.) 
Only when this spirit is imbued in us diall we occupy our 
true position among the colonies of the Kmpirc. In conclusion, 
on behalf of the Trinidad Agricultural Society, and standing as 
vve do on tho threshold of a New Year, I heartily wish the 
delegates who are now about to leave us, and the officers of 
the Imperial Department of Agriculture, bou voyage* not only 
to their respective homes, but throughout the year 1005. 

The Rev. Dr. Morton (Tiinidad): T have been asked to say 
an additional word because wo do not think one man, however 
able lie may be, can fully express how indebted we feel to the 
President and Members of this Conference for what we have 
been able to learn from them. There is, however, one matter 
to which wo have not given sufficient attention, and that is 
the visits and excursions wliioh we ha ve had together and which, 
perhaps, have afforded us opportunity of knowing one another 
belter than it was possible to know one another aiound this 
table. (Cheers.) As a member of the Reception Committee, it 
boon mo my duty, as also my great pleasure, to accompany 
tho members on some of the excursions, and I am sure 
I profited very largely from the conversations we had 
together. (Mr. J. R>. Boviom,: So did wed In that way we 
came to understand one another's defects and one another’s 
good points. Of course, none of us arc perfect, and 
when wo see how others are striving in their own way 
it is a heli>, it creates sympathy between tlie various workers 
which must tend to do good in the end. There is only 
one other remark I wish to make. Some of us are getting old 
and cannot expect to attend many Conferences and do much in 
the future. You young men are offered exceptional oppor¬ 
tunities of training ; you are entering into the world of effort 
at at) older and riper and more profitable stage than some of 
us. Be faithful to the mission entrusted to you; do your best 
as missionaries for agricultural science. That is a mission for 
men and a mission of God. (Cheers.) 

Prof. P. Carmodv (Trinidad): The duty which I have to 
perform is an agreeable one, and although I know that the 
time of Members is very valuable when the ship is waiting 
to iake them away, still I feel I should not be doing my 



subject/ justice and carrying out your wishes, unless 
1 occupied your valuable time in proposing a vote of thanks 
to the President for the able manner in which he lias 
presided over the Conference. (Cheers.) I will deal with it 
from two points of view, and condense my remarks as 
briefly .as the importance of the subject will allow, [n the 
first place, i thank you, as much. L may say, on behalf of 
members of the Conference, as of the colony itself, for having 
so arranged that this Conference should bo hold in Trinidad. 
(Cheers). T know that nothing has given you greater satisfac¬ 
tion than to bear testimony to the keen interest with which 
this Conference ha* been rewived in Trinidad, and L need not 
repeat to you that we have felt tlio honour of this inland being 
chosen as the place for the Conference this year. As a result, 
we have endeavotired in every possible way to make the 
Conference a success. (Cheers.) It is not merely the officials 
of Triuidad nor the representatives of the Agricultural Society 
who have done their best, but every one in the colony whom 
we have asked to assist us have come forward most willingly 
and done all they could for the welfare of this Conference. 
(Cheers.) There is another point of view which I think is of 
great consoquouee. We know that the interchange of views 
between the different members of the Conference and between 
the planters and the commercial men outside lias benefited all 
of us. But there is a much more important thing, and that is, 
the educative influence for years to come ol this Conference 
upon the people of this colony. (Applause.) You will find 
that you have done an excellent thing in bringing the 
Conference to Trinidad, as a greater interest—that is, a more 
intensified and detailed interest—in agriculture than ever 
felt before in this colony will be the result. The number of 
papers dealt with at this Conference has been very large. 
They included a variety of subjects, and not only a variety of 
subjects, but a variety of treatment according to the special 
conditions and circumstances arising in each colony, and to 
deal with so large and exhaustive a series of papers required no 
small ability, no small tact, no small acquaintance with the 
circumstances of the West Indies. Mr. President, you have 
dealt with all the subjects at this Conference in such exhaustive 
detail, and you have shown such marked ability in conducting 
every feature of it, as to earn the admiration of every member 
of the Conference. You, Sir, have done a work in support of 
agricultural education and agricultural knowledge by means of 
these Conferences as will prove of lasting credit to you. 
(Applause.) 

Mr. J. R. Williams (Jamaica): Mr. President, I feel it 
a great honour to be asked to second this Resolution. It must be 
very gratifying to you, Sir, to know the opinion that is formed 
of the work of the Imperial Department of Agriculture by the 
popular Agricultural Societies, who, without any control from 
you, have voluntarily banded themselves together to carry out 
on practical lines the work initiated by your Department*. A few 
years ago these Societies did not exist, and now you will find 
that the popular opinion outside the societies is largely the 
same as inside, namely, that the whole future of the West 



Indies depends on its agricultural improvement. (Cheers.) In 
a woid, your Department has been the central force which has 
influenced us, and the Agricultural Societies have helped to 
influence public opinion and to secure the leavening of the whole 
lumi). I believe I shall consult your wishes, as well an the 
Inclination of this Conference, if I am very brief; but I a*k you 
to accept, our commendation and admiration of the result-, of 
the Conference over which you have presided. (Cheers.) In 
whatever degree any one of us is able to benefit the community 
in which he lives, we are all going away with that power 
considerably increased. (Applauso.) Professor Carmody has 
mentioned the great educational benefic likely to arise to the 
community in which this Conference is held. I believe that it 
is a very important point, also, in relation to Jamaica, and 
I hope you will favourably consider Jamaica as the next 
meeting place of the West Indian Agricultural Conference. 
The other night his Excellency the Governor said the prosperity 
of the Imperial Department of Agriculture was secured so long 
as you continued to preside over it. I think that is a senti¬ 
ment which everybody accepted with the fullest accord. 
(Applause.) I hope also your work will have the full approval 
of the authorities at home, ho that wo shall see the Department 
become a permanent establishment, and that, long after you are 
removed from its threshold, the work will continue an 
abiding mouument of wliat you have (lone for the Wo&t Indies. 
(Groat applause.) 

Tho Phkhidhnt : 1 am deeply touched by the kind manner 
in which you have been good enough to recognize my services as 
President of thU Conference, and tdie appreciation that has been 
expressed In regard to the work of the Imperial Department of 
Agriculture. I value the expression of \ our opinion on those 
points, not only as affecting myself, hut as evidence that the 
Department has attained an appreciable measure of success in 
carrying out tho important mission entrusted to it. Also, that 
it is steadily and surely gaining the confidence and support 
of tho mass of the people of these colonies I admit that 
during the last six years there have been occasions when a good 
many difficulties had to be overcome, and when not a little 
opposition fell to our lot from one or two quarters whore 
we had hoped to receive sympathy and support. These, how¬ 
ever, have not discouraged us, as wo were convinced that, with 
a wider and more intimate knowledge of the aims and objects 
of tho Department and the unwearied and unselfish devotion 
of those connected with it, out* efforts would in the end be 
recognized. What has been mentioned by Mr. Williams, as to 
the voluntary efforts made by the Agricultural Societies to 
adopt and extend the methods of the Department, is a conclusive 
proof of the wide-reaching influence it is exerting throughout 
the West Indies, 

The success of this Conference is a source of great satis¬ 
faction not only to myself but to those officers of the Depart¬ 
ment who have taken so active a part in it. I would especially 
refer to the services rendered by the Secretaries of the 
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discharged the voluntary duties assumed by them to our entire 
satisfaction. (Applause) 

In the natural course of events, my connexion with the 
Department must come to an end, but, 'whenever that time 
arrives, I shall have the satisfaction of knowing that there will 
not be wanting able and experienced men to take my place. 
In the meantime, nothing will be wanting on my part to continue 
my efforts in behalf of the West Indies. (Applause.) 

I now declare the Conference closed and thank you for 
your cordial assistance and your kind words of appreciation. 
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AGRICULTURAL CONFERENCE, 1905 . 

(tWTINUKO), 

Ill the previous pages a brief Abstract of the Proceedings 
has been given. It is now proponed to publish in full the 
principal papers, with a summary of the discussion upon 
each 


RESULTS OP RECENT EXPERIMENTS WITH 
SEEDLING CANES AND MANURIAL 
EXPERIMENTS IN THE WEST 
INDIES. 

BRITISH GUIANA. 

The following paper on recent progress of sugar-cane 
experiments in Hi ilish Guiana*, prepared by Professor J. B. 
Harrison, UM.G., M.A., K.I.O., F.G.S., was read by Mr. M. W. F. 
English: - 


IU)AUI) OP AGRICULTURE MXFKIilMENTS. 


(a) Old?*' VarMirnof Suyav-cttnc.— Experiments with the.se 
have been practically discoutiuuod. The results of lifteen years" 
continuous experiments showed that, taking the yield of the 
Bourbon variety as 100, tho values of tho better kinds were 
as follows: -- 


White Transparent 

Mani . 

Po-a-ole . 

Red Ribbon 
Tamarind 
Bois-rougo 
Clugaca 

Ivamba-Kamba-vati 

Saeuri 

Purple Transparent 
Elopliant 


100 

100 

0S*5 

OK 

81*0 

8P0 

81-2 

80-0 

80-0 

70**1 

75*7 


Few of these varieties are now to be found in the cane 
fields of this colony. About 1,800 acres arc occupied by White 
Transparent canes, but this area will bo largely reduced in the 
near future. Canes of this variety arc also fpund sparingly 
scattered through the fields of Bourbon canes. A few acres are 
occupied by Red Ribbon and Purple Transparent canes grown 
for experimental purposes, while scattered canes of these varie¬ 
ties may be found in the fields of Bourbon, as a rule more 
sparingly than are White Transparent. Here and there, a few 


* Tills paper covers the period January 1, 1000, to December 31, 1001, 
anc} therefore contains the most recent information available. 









canes of other varieties may bo found, remnants of varieties 
distributed in the eighties. 

None of these varieties on the large sealo have equalled in 
productiveness the Bourbon variety, and every one of them has 
defects, either from the cultural or the manufacturing point 
of view, and frequently from both, which effectually prevents 
them from competing for the planters’ favour with the Bourbon 
as ‘all-round’ canes. The following table shows the number of 
sugar-plantations in British Guiana on which the older varieties 
are being cultivated and the acreage occupied by them: - 


No. of Plantations. 


Acreage. 



i 

6-1001 i 

i 

1 *? 
rsi 

c 

05 

rH 

00 

O' 

05 

1 

O 

C5 

rH 

1901-2. 

1902-8. 

I 

1003-4. 

i 

O 

05 

rH 

Bourbon 

>2 

51 

51 

50 

07,732 

60,101 

05,008 

59,238 

White 

Transparent ... 

21 

27 

80 

28 

1,889 

2,780 

2,870 

1,790 

i ’ 

1 Purple 

Transparent ... 

3 

2 

1 

nil 

49 

85 

20 

; 

ml 

Red Ribbon 

nil 

2 

1 

1 

nil 

24 

« 

5 

Samsara 

I 

1 2 

nil 

nil 

nil 

8 

nil 

nil 

nil 


i 




09,078 

09,039 

68,519 

01,039 


1901-2 

1002-8 

1903-4 

1901-5 


Total area in sugar-cane. 

.74,011 acres 

.75,712 „ 

.78,468 „ 

.78,981 „ 


(b) Newer Varieties raised from Seeds,—A h you are all 
aware our searches for new varieties by means of seminal 
reproduction and seedling selection are, speaking from the 
point of view of agricultural time, in their infancy. When 
the writer made his first visit to Trinidad in 1888, our first 
seedlings in Barbados were in a stage of very early infancy, 
and Mr. Bovell and myself hardly ventured to hint that we 
were guilty of a then scientific heresy; we were—although 
assured by the highest authorities that the sugar-cane never 
produced fertile seed—growing canes from fallen pieces of 
cane-arrows. Your Trinidad Botanist, Mr. Hart, assured me 
that he saw no reason for doubting that the sugar-cane could 
and did produce fertile seed, and I think that I am safe in 
stating that he was the first West Indian botanical authority 
to recognize our new departure and its probable importance. 





In British Guiana since 1000 wo haw mi soil about ono- 
third of a million tiny oanos, and lmvo selected some 20,000 of 
thorn for Hold experiments. Out of these wo have holeotod 
a fowhundreds for continued experiments, and from thorn the 
planters have selected a vary fow, oortainly not more than 
fifty varioiios, as being possibly of value to thorn as sugar 
producers. Out of that fifty sonic 4 dozen or so show promise of 
being of actual value agriculturally as pioducers of sugar. i 

We have an area of about 85 acres only, available for our 
own experiments, and hence confine ourselves to preliminary 
small-scale expei iments. Our system of selection is:— 

first titled ion of parent varieties for seed producers; 

second selection of the more vigorous of the seedlings 
obtained fioiu thorn for field propagation; 

third selection of the varieties growing under Held condi¬ 
tions by the cultural characteristics; 

fourth selection from these selected sorts by their analy¬ 
tical characters ; 

fifth selection. The third and fourth methods are repeated 
with plants raised from the tops of the varieties selected under 
the fourth selection, and this is done repeatedly during the 
cultivation of them from plants to second and third ratoons. As 
the method of cultivation in British Guiana renders it necessary 
for canes to have good ratooning powers to be of service as 
sugar producers, we lay more stress on the selection froiiji 
ratoons than from plants; 

sixth selection . These varieties, which have been selected 
are next grown on plots of about J 0 acre, side by side and 
under identical conditions of cultivation and manuring. On 
these their peculiarities are carefully watched, and out of 
batches of forty or so selected for tlxis trial probably not more 
than a dozen will be retained in cultivation as third or fourth 
ratoons; 

seventh selection . During the course of the lifth and sixti. 
selections several of the varieties finally retained in cultivation 
will have been selected by planters by largo-sealo cultivation. 
These and n fow others selected by ourselves are next examined 
by means of mammal experiments. Plots of about ^ acre 
are divided into smaller plots, and upon these the varieties are 
raised under varying systems of manuring. Some of the plots of 
every kind are manured with phosphates, and perhaps potash, 
othors are not. Some of each are grown without any nitro¬ 
genous manures, others with increasing quantities of nitrogen. 
It has been found that the mean results of a kind under the 
varying kinds of manuring apparently offer the most reliable 
figures as to comparative value we can obtain on small-scale 
experiments. 
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The following la bio shows the relative' \ nines up to fourth 
ratoons of the best of the varieties we have submitted to our 
si\tli '■election: 




1900-4. 

No. of Variety, 

Saccharose in 
expressed Juice 
per acre of 
Canes. 

Indicated Yields 
compared with 
Bourbon 
«* 100. 


Tons. 


145 . 

4-80 

170-8 

025 

4-73 

168-3 

H. 147 . 

4'68 

166-5 

115 

4*54 

160-1 

100 . 

4-38 

155*9 

1,087 

4-00 

142-3 

2,468 . 

3-00 

112-0 

3,157 . 

3-82 

185-8 

1,806 . 

3-72 

132-3 

1,040 . 

3 50 

124 0 

135 . 

3-48 

128-8 

751 . 

3-15 

112-1 

White Transparent ... 

8-02 

107-3 

1.183 . 

3-00 

106-7 

Bourbon . 

2-81 

100-0 
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The relative values, as compared with the Bourbon taken 
as 100, of the yield (in tons of canes per acre) of the canes now- 
in course of the seventh selection on both new and old land ar» 
indicated as follows: ~ 



New Land. 

Old Land. 

I). 025 . 

220-0 

102-1 

D. 145 . 

137-0 

182-8 

I). 130 . 

150 0 

... 

I). 115 . 

141-5 

145-7 

I). 110 . 

142-0 

... 

I). 109 . 

130-0 

1493 

D. 78 . 

132 4 

1250 

1 D. 3,95(5 . 

130-0 

! 

I). 74 . 

127-0 

... 

D. 95 . 

11715 

... 

White Transparent 

91-3 

120-0 

Bourbon .. . 

100-0 

100-0 

B. 147 . 

88-3 

... 

D. 2,190 . 

58-2 

... 

— —. - - — 

— . - » _ JL 

1 


The Bourbon does not flourish on this land, which is very 
heavy clay laud, and hence the excess-yields of many of the 
other varieties are far higher than will be obtained on the 
commercial scale. 
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Until the your 1901 the laic Government Botanist, Mr. (f. S. 
♦Tollman, was in direct charge of the work of raising seedlings 
from seed, lie planted, seeds ii respective of their paioutage 
and obtained a largo number of now kinds. The following 
shows tlio results in recent years of this mode of sowing in the 
percentage of on nos obtained which passed the fouith selection 


as cither 

1 st., 2nd., or 

3rd. class 

- 





Planted 

Per cent. 

of seedling 



in field. 

plants which 

passed. 

1890 


1,127 


4-0 


1897 


03 


9*5 


1898 


2,152 


4*9 


1899 

4 tt# 

2,807 


i 


1900 

. 

7.700 


1-3 



Total ... 

11,279 

Average ... 

2-1 

per cent. 


In 1901 and since T have caused a rigorous selection of the 
variation from which seeds are to be taken to he made, and the 
following shows the results:— 



Planted 

Per cent, of* seedling 


in Hold. 

plants which passed. 

1001 . 

4.830 

0*3 

1002 . 

3,704 

P7 

1903 

1.407 

18-4 

Total 

10,010 

Average ... 0‘3 per con 


Apparently our newer method is the more successful in 
producing what may bo termed the raw T material for our 
researches--new varieties of canes which have passed the 1st. 
cultural and been placed in classes 1 to 3 by the chemical 
selection. 


KXPKKIMHNTH ON KUUAR UHTATKH. 

Practically almost every sugar (‘state in the colony has 
carried on small-scale experiments with varieties of canes, 
but as it had beam long recognized in British (hiiana that 
the results of small-scale experiments and espeeutilg of 
smattscate experiments conducted, on sugar estates where 
it is impossible, to give the minvtc cave and attention 
mch experiments require and receive <tf the experiment 
station are frequently unreliable in their indications for 
guidance in the selection of varieties for cultivation of the 
manufacturing scale, no notice is taken of their results except 
perhaps by the Manager of tho estate. But wo have established 
a system of large-scale experiments under which only results 
obtained on areas of not less than 1 acre and repeated on not 
loss than six estates are recognized. Those give more reliable 
results especially in casos whore tho area under cultivation is 
relatively large and the trials arc numerous. The following table 
shows the results of these field trials between 1900 and 1905, 
giving tho mean yields of commercial sugar reported as obtained 
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per acre by oaoh variety (luring six crops and the proportion of 
the yield computed with those ol* the Bourbon and of the 
White Transparent taken, respectively, as 100. 



Tonb of 
commercial 
titular 
per aero. 

Bourbon 
- 100. 

White 
Transparent 
-100. 

D. 023 . 

2-50 

135 8 

150-0 

D. 05. 

2-02 

109-7 

121-6 

Soaly .. . 

1*00 

100-3 

1180 

I). 143. 

1-93 

103-9 

117-4 

1). 109. 

1-03 

101-3 

116-2 

B. 117. 

1-8(5 

101-0 

1120 

Bourbon . 

1-84 

100 0 

110-8 

T). 71. 

1-72 

9:3-3 

103-6 

White Transparent .. 

1-00 

90 2 

100-0 

D. 78 . . . .. 

1-49 

80-9 

89-9 


Certain est\tes have not found it feasible to give returns 
of the yield of ouch variety but have supplied comparative 
returns of the yields of tin* Bourbon and of seedling varieties. 
The following are examples of this : 


j 

Book hunt. 

HkKDUMiS. 

1 


s 

"3 U 
4M-3 4 


s 

"D* 54 

SH.fs 0) 


4 

t/j 

C5 

2 

ID 

£ 

« 

4-4 

fl 2 fa S 

^ | y a 

6 

to 

t 

%4 

.1 

$ 

0 £l a a3 

v 4 fs £ 
agflS 
p g fell a* 



S 

8 cc 

< 
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Estate No. 1 (it) 

70J3 

1,588 

2-2(5 

101 

381 

2-55 

0>) 

681 

1,977 

2 80 

11(5 

481 

2-91 

Estate No. 2 (a) 

1,378 

3,203 

2 07 

881 

2,310 

2 65 

0>) 

1.120 

2,800 

2-50 

1.001 

3,180 

8-18 

Estate No. !) (n) 

1.101 

2,317 

1 "57 

703 

1,448 

1-82 

0» 

95(5 

1.280 

1-30 

l nrm 

1 r* 1 1 

■ — 
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This is an average increase of *83 tons of sugar per acre oi 
of 17 per cent, in favour of the seedling varieties. 

The Jield and factory results obtained in the large-scale 
expeiiments are of high value, as, apart flora the actual yields 
per acre of canes and of commercial sugars, the various 
difficulties which arise with the now varieties especially in 
crushing and in the value of their megass for fuel purposes are 
recorded. During the eatlier periods of the large-scale experi¬ 
ments it appeared that those difficulties might have pioved 
sufficiently formidable in practice to prevent the adoption 
of new varieties on the commcicial scale, but now they have 
been hugely oveicome, and probably in the course of time 
our planteis will succeed either in eliminating them or m 
obtaining new \arietie 1 - of canes in which these defects do not 
occur. 

During the crop of Soptember-Dceember 11)04 the areas 
occupied by the principal varieties reported upon in the large- 
scale experiments were: 1). (525, 17f acre*; I). 03, 71 acres; 
Scaly, 11 acres; I). 115, 105 acres; 1). 100, 882 acres; B. 117, 
355 acres ; Bourbon, 11,000 acres ; and White Transparent, 1.725 
acres. 

I estimate that at present an aiea of about 11,800 acres is 
occupied in British Guiana witli varieties other than the 
Borrrbon, and of these about 13,000 acres are cultivated in uew 
seedling varieties. 

The favourite varieties with our planters are D. 100, B. 117, 
IX 115, D. (525, and B. 208. 

The following tables show the number of plantations 
raising seedling canes on the large scale, arrd the areas occupied 
on them by the various varieties during recent years, and will 
illustrate the gradually increasing favour in which certain of 
the new kinds are held ;— 
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Number op Plantations. 


Cano. 

1901-2. 

1002-3. 

1908-1. 

1004-5. 

D. 109 . 

20 

26 

82 

38 

D. 78 . 

15 

21 

20 

11 

B. 147 . 

10 

20 

22 

21 

D. 145 . 

14 

19 

28 

27 

D. 05 

0 

11 

11 

10 

I). 71 . 

10 

14 

12 

11 

D. 625 . 

ii 

16 

24 

28 

n. 113 . 

8 

10 

12 

11 

B. 208 .. . 

1 

2 

6 

8 

B. 109 . 

s 

4 

8 

7 

Scaly 

** 

0 

14 

12 

I), no . 

4 

10 

i 

7 

D. 117 . 

i 

0 

0 

3 

D. 180 ... . 

8 

3 

5 

4 

B. 156 . 

1 

5 


2 

Green Transparent.. 

8 

3 

3 

2 

B. 41. 

2 

3 

4 

6 

B. 886 . 


4 

2 

1 

D. 1,897 . 


2 

2 


I). 4,191. 


1 

1 

l 

Burke 

1 

l 

1 

1 

D. 1,087 . 


1 

o 

2 

D. 1,050 . 


1 

1 

2 

D. 4,415. 


1 

• 


D. 2,408 . 


1 

4 

3 

Mixed and not enumerated 
varieties 

33 

42 

41* 

88 * 


Amalgamation of ontatos. 














811 


Al'RKAUK. 


1 

| ('alio. 

1901-2. 

1902-8. 

1908-1. 

1001-5 

| I>. 100 . 

1,727 

2,588 

8,911 

5,191 

1 I). 78 

<>29 

810 

170 

277 

! B. 117 . 

rm 

789 

1,131 

1,820 

I). 1 15 ... . 

•*‘2 

Oil 

902 

1,310 

j I). »5 

883 

810 

110 

231 

| 1). 71 . 

210 

225 

202 

157 

) 1). 025 

79 

101 

512 

1,145 

' I >• 115 

72 

81 

80 

58 

| li. 208 .. . 

ID 

131 

718 

1,437 

; ii. loo 

41 

00 

70 

01 

l Scaly 

40 

98 

177 

221 

’ I>. 11(5 

80 

58 

80 

150 

' 1). 117 

9 

17 

m 

21 

1 D. 1150 ... . 

8 

88 

u 

20 

B. 166 . 

0 

10 



Grown Transparent .. 

5 

20 

81 

54 

B. 11 ... . 

4 

8 

88 

36 

B. (180 ... . 

10 

51 

55 

25 

I). 1,807 . 


82 

87 


D. 1,101 ... 


80 

84 

22 

Burke 

28 

28 

28 

21 

f). 1,087 . 


10 

18 

13 

1). 1,051) ... 


9 

9 

10 

D. 4,115 .. . 


5 

15 

5 

D. 2,-108. 


5 

18 

11 

Mixed and not enumerated 





varieties 


861 

714 

500 

1 

4,829 

1 

6,821 

9,283 

12,942 


Our experience, aw far as it goes, indicates that in the 
selection of seedling varieties more attention should be given 
to the stae of the cane, the number of shoots each stool 
produces, and to itsratooning power, which is, in the majority 
of canes, dependent upon its resistant power to disease and to 
drought, than to its high saceharine contents. We have found 
that while the tendency is for decrease in the course of culti- 
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ration in tho first-named qualities, the sugar contents, in many 
instance-., tend in an opposite direction. 

Oui* experiments \vit<li quickly matm mg, 1 datively small- 
sized canes, sneh as Nos. 71 and 95, with high saccharine 
contents have not been altogether satisf ictory. A medium to 
largo-sized eane with well-niaiked tilleiing and lalooning 
powers, and of fairly high saccharine content, s»v, equal to 
that of the Bourbon, appear- to be of higher vilue to us in 
British Guiana. than are smaller, relativity rich varieties. 

Fortunately, we liavo indications that among our latest 
selection of seedlings are large-sized varieties of \ery high 
saeeharine contents. 

Perhaps the advantage of the seedling varieties which is 
most appreciated by the planters is that several kinds are 
capable of yielding large and remunerative crops of canes on 
land on which the Bourbon will not now thrive. Some 
varieties will flourish oil the heavy clay front lands of the 
plantations, others on the somewhat lighter soils at the back 
of the cultivations. On some estates the result of this is that 
the cine cultivation using seedling varieties is being extended 
at the back of the estates on soils that the Bourbon cannot 
flourish upon, while land set free from cane cultivation on the 
front lands is being planted in rice. 

MANORIAL KXPKRIMKNTH, 

Systematic manurial experiments have been carried on in 
British Guiana for the past twenty-four years, and much 
information lias gradually accrued. 

During the eighties many experiments were carried on on 
sugar estates in a manner closely resembling that at present 
in use iu Barbados, Antigua, and St. Kitt’s. Under conditions 
existent in British Guiana, it was recognized early in tho 
nineties that those small-plot estate manurial experiments did 
not give authoritative results being subject to the samo 
disabilities as are all small-plot experiments on sugar estates. 

The land devoted to sugar-cane in British Guiana is of 
fairly uniform nature and consists of sea-borne clay and sand 
in varying proportions, Fix places this alluvial Soil is covered 
by more or loss deep layers of a vegetable or peaty soil known 
locally as ‘pegass/ hrom the uniform mode of origin of the soils 
it follows that, subject to modifications due to the various 
proportions of clay and sand present and to climatic conditions, 
results obtained on a station under well-planned arrangements 
should be applicable throughout the sugar-cane belt of tho 
colony. Hence it is not considered desirablo to multiply in the 
colony manurial experiment stations, but to leave it to every 
manager to use his skilled agricultural knowledge in making 
the modifications from the methods found advisable on the 
station on his estate and on the fields under his charge which, 
his experience shows to be desirable to meet their varying 
conditions of soils, etc. 

In 1800 part of the land now occupied bv tbs ft™™* ^ 

A (VMI A«< 1^<- * 
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experiments with manures were commenced in 1 SOL. The 
experiments were arranged according to a plan which 1 had 
prepared, and which had been submitted to the ‘Masters,’ Sir 
John Bonnet Lawes and Sir Joseph Gilbert, of Rotharasted, for 
criticism and suggestions. They approved of it without 
alteration. This plan has been closely adhered to since. 

At the commencement of the work we kept two objects in 
view: first, the determination of the effects of the mammal 
constituents of plant-food upon the yield of the sugar-cane; 
second, the determination, if feasible, of the effect of tillage, 
manuring, and cropping on the proportion of the readily 
assimilable mammal constituents of plant food in the soil. The 
results of the last few years show how far we have succeeded. 

Lime .—Upon heavy clay land the action of'lime in 
accentuating its fertility i9 frequently most marked. We 
treated every alternate bed in the field with slacked lime 
obtained from Barbados in the proportion of 5 ton* per acre 
and costing for its purchase and application $30. 

The excess-yields upon limed plot* have been as follows:— 


Crop reaped in 

Tons of Cano per acre. 

Not-manured 

plots. 

Manured 

plots. 

1892 Plants . 

6-4 

7-05 

1893 Ratoous 

815 

7*4 

1804 . 

3-2 

8-45 

1895 „ . 

8 6 

2*40 

1896 Fallow . 


.. 

1897 Plants . 

4*3 

5*4 

1898 Ratoons . 

8-7 

4-1 

1899 „ . 

Crop failed* 

Crop failed* 

1900 Fallow . 

... 


1901 Plants . 

2-5 

2-7 

1902 Ratoons . 

•0 

1-2 

1908 „ . 

•6 

1-4 

1904 „ . 

•6 

1-0 

Total increase in 10 crops 

83-7 

87-0 


1899 crop failed from drought. 
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Thus in the ton crops, tlie results of which are recorded, the 
lime has on land not manured produced an increase of 33 
tons of canes, and on manured land one of 37 tons. Or, in 
round figures, 5 tons of lime have produced 3 tons of commercial 
sugar. 

Phosphates. Phosphates have as a rule exerted some 
effects. With superphosphates these have been most marked 
when the manure was applied to plant canes; little, if auy, 
beneficial results having followed its application to ratoons. 
The applications have not, therefore, been invariably followed 
by financially profitable increases of iwoduce. The experiments 
have indicated that the mode of application of superphos¬ 
phate to the sugar-cano on tlio clay soils of Demerara most 
likely to prove profitable is to apply It in fairly heavy 
diessings, say, up to 3 cwt. per acre, to the plant canes, and to 
trust to obtain the benefit of the phosphates not utilized by 
that crop during the successive crops of ratoons. Comparative 
experiments made by applying superphosphates and slag- 
phosphates showed that heavy applications of slag-phosphates, 
say. of 5 to (5 cwt. per acre 4 , to plant canes, have been more 
remunerative than dressings of superphosphates of equal cost, 
either when applied in heavy dressings to the plant canes 
or in lighter ones to successive crops of plant and ratoon 
canes. 

Our present system is to apply slag-phosphates at the rate 
of GOO lt>. per acre to the young plant canos, repeating the 
application each successive series of plants and ratoons. It is 
a point requiring investigation as to whether it is necessary to 
apply slag-phosphates in our system of agriculture as frequently 
as once in every five years. We have some indications that it 
may not always bo necessary to do so. 

Potash .—We have experimented with the use of sulphate 
and of nitrate of potash as constituents of cane manures and 
have obtained results with both of them indicating that, on 
our heavy clay soils and under our system of agriculture, 
potash is not required as a manure for the sugar-cane under 
the usual conditions of agricultural practice. 

Nitrof/vn. -(a) Bourbon variety.—Experiments have been 
carried on to ascertain the effects of nitrogenous manures upon 
the Bourbon cano, the White Transparent cane, Nos. I). 74, 
I). 78,1). 05, I). 100,1). 115, 1). 110, D. 130, B. 147, D. 025, D. 2,100, 
and D. 3,050. 

The results with the Bourbon show that between 1892 and 
1902 the average increased yields over unmanured crops where 
the plots received applications, without phosphates and potash, 
of sulphate of ammonia and of nitrate of soda, supplying 40 lb. 
of nitrogen per acre, wore 30*8 and 33 per cent, respectively, 
the average increase in canes due to the sulphate of ammonia 
being 6 tons, and to nitrate of soda, 5*6 tons. 

Experiments have also been made by applying sulphate of 
ammonia without mineral manures in higher proportions, but 
only over four crops with the Bourbon cane, the indications 
being that using quantities of sulphate of aihmonia up to 
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:)00 lb. per acre, the addition of phosphates and potash was not 
necessary to ensure their satisfactory mammal effects. 

As a rule, the plots manured with phosphates and potash 
have given higher returns than those not bo manuied, the 
increase being 5*9 per cent, or 1*3 tons of canes per aero. It is 
noteworthy that the increased yield-, were highest during the 
earlier years of the experiments, and that dining the last few 
years the tendency has been for the crops on the land which 
has received the purely mineral manuring to be less than those 
on the unmanured land. 

Plots that have been manured with phosphates and potash 
have al*o been manured with sulphate of* ammonia and with 
nitrate of soda in increasing proportions. The following shows 
the increase in tons per acie due to the nitiogenous applications 
and the percentage increases as compared with the plots 
without nitrogen taken as 100 : — 



Sulphate of 
Ammoni i. 

Nitrate 

of Sodi. 

Nitrogen per acie. 

Tons 
of canes. 

_ 

Per cent 
increase. 

Tons 
of canes. 

Per cent, 
increase. 

40 K). 

5-2 

32 0 

5-0 

37*2 

00 lb. 

:•(> 

47*0 • 

70 

40 5 

80 lb. 

9-0 

00 2 

7‘f) 

48*4 


These results obtained over ten crops in thirteen years 
indicate that 10 It), of nitrogen in the form of sulphate of 
ammonia, when added in proportions up to 300 lb. per acre, givo 
approximately 1*3 tons of canes or, say, at 9 per cent, recovery, 
2/, cwt. of commercial (00 pen* cent.) sugar. It is an easy 
matter to estimate, knowing the prices of sulphate of ammonia 
and of sugar respectively, if tnumtrirg* on land in good 
heart with sulphate of ammonia are likely or not to prove 
piofitable. Similarly, as higher applications than 300 lb. of 
sulphate of ammonia will probably result, in 1 ton ot* eanes or 
T8 cwt. of commercial sugar for each 10 lb. of nitrogen applied, 
the advisability of higher mamuings than 300 lb. can icadily bo 
determined. 

Similarly with nitrate of soda. l T p to 250 lb of nitrate of 
soda, each 10 lb. of nitrogen will probably give V4 tons of canes 
or 21 cwt. of commercial (00 per cent) sugar. But it is evident 
from the figures that it is not wise to apply more than 250 lb. 
of nitrate of soda per aero at one dressing. 

Experiments have also been made in which dried blood has 
been the source of nitrogen, and the indications were, over 
a period of eight crops, that the relative value of the nitrogen 
in dried blood for use with sugar-canes was, in round figures, 73 
per cent, of that of the nitrogen in sulphate of ammonia. 
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The effects of mixtures of nitrate of so<In and of sulphate 
of ammonia used in place of sulphate of ammonia have been 
determined expet i men tally, but the tesults have not been more 
satisfactory than the use of t it her sulphate of nimnenua 01 of 
nitiato of M>cla alone Possibly, where he iwei maniuings than 
about 00 lb of nitrogen per acre ate used, the mixture may 
pro\e ad\ard igeous but I ha\e not tiied it 

During two seasons, when tho fields were ad\ei s(‘ly allot t- 
ed by drought and fungoid disease, com pa 1 isons were under¬ 
taken of tho mamuial value of nitrogen in mw guano, in 
sulphate of ammonia, and in nitrate of soda. The more readily 
available foims of nitrogen gave the better results. 

( b ) Seedling Varieties.—D. 145.- Kxpoi intents were com¬ 
menced with this promising seedling vaiiety m 1900 and the 
results may be summarized as follows : 


Tons of canes per 
acre per crop. 


No Manure 

Farm manure 20 tons in 1900 
Nitrate of soda it) lb. nitrogen 
Sulphate of ammonia 10 lb. ,, 

00 lb. 

„ , St) lb. 

Phosphates and potash 
Phosphates, potash, and 
Sulphate of ammonia 10 lb. mLiogcn 

n 00 , I, 

ii «i so „ ,, 

Phosphates potash, and 
Nitrate of soda 40 lb. nitrogen 


ii 


ii 


SO 


17*0 
UK 
20 * 2 '\ 
25*8 I 
20* l 
22*5) 
22*0 


Mean 23*7 tons. 


21-51 

30*5 . Mean 29-7 ton«. 
20-31 

25*7 j Mean 27*8 tons. 


Another series laid down in 1001 on new land has given 
the follow ing : - 


Tons of canes per 
acre per crop. 


No nitrogen 

10 lb. nitrogen as sulphate of ammonia 


10 „ 
00 „ 
80 „ 


ii 


•i ii 

•i ii 

ii i» 


10*0 

w*n 


50-0 

IH> 

10-3 


Menu 


17*0 ton*. 


These results indicate that on the older long-cultivated 
land I). 115 mi aired maniuings with phosphates and potash to 
enable nitrogen in cpiantities beyond 10 lb per acre to exert 
its full effect, and that when applied in the quantity supplied 
by 400 11). of sulphate of ammonia per acre, each 10 11), of nitrogen 
produced 1*5 tons of canes or, say, 2, cwt. of commercial 
(00 per cent.) sugar. 

Nitrate of soda when applied in quantities of less than 
250 lb. per acre was more efficacious than were equivalent 
amounts of sulphate of ammonia, but with higher* dressing# tho 
reverse wat» the result. 
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Apparently D. 145 requires a larger proportion of available 
phosphates and potash for its full development than does the 
Bourbon. 

On the new land D. 145 appears to have been able largely to 
utilize the stores of soil nitrogen, but, although the results 
of the manurings with nitrogen are not at all regular, it is 
evident that it has utilized applications of sulphate of ammonia 
to some extent. An average application of 50 lb. of nitrogen 
as sulphate of ammonia has given 5*3 tons of caues, that is, an 
application of 10 11). of nitrogen has resulted in 1‘06 tons of 
canes or in 1 9 cwt. of commercial (90 per cent.) sugar per acre. 

D. 78.—A cane originally of very high promise but which 
has fallen off in vigour and productiveness for several years 
past. 


The results with it may be summarized as follows 

Tons of canes per 


» 


No manure. 

Stable manure 20 tons in 1900 ... 
Nitrate of soda 40 S>. nitrogen ... 
Sulphate of ammonia 40 B). nitrogen 
>» 00 , 

99 99 80 , 

Phosphates and potash 
Phosphates, potash, and 
Sulphate of ammonia 40 I), nitrogen 

J1 J1 00 ,, ., 

« 80 ,, „ 

Phosphates, potash, and 
Nitrate of soda 40 fi>. nitrogen . . 

,, 1, 00 „ y, 

»» 1* 80 


acre per crop. 

18 *i) 

17*1 

20*0 

18-91 

20*5 -Mean 23-2 tons. 

27-6 J 

146 

19*21 

16 0 [-Mean 17*7 tons. 
17*2! 

. . 17*41 

. 19*0 Mean 19*5 tons* 

... 21*4) 


The series laid down in 1901 on new land has given the 
following:— 


Tons of canes per 
acre per crop. 


No nitrogen . 

20 lb. nitrogen as sulphate of ammonia 
^0 „ ,, „ ,, 

oo„ „ ,, . 

80 ,, „ „ ,, 


30*0 


35*11 

43*4 

40*0 

48*lJ 


Mean 41*0 tons. 


On the old land the only deduction that can be drawn is 
that the yields of D. 78 have been increased by manurings with 
nitrogen, and this is accentuated by the results obtained on the 
new land. The very irregular nature of the records is due to 
the highly unsatisfactory mode of growth of this variety, a defect 
that has compelled us to cease its cultivation. 

D. 625. —Two series of manurial experiments are being 
carried on with this important variety, the earlier on new land 
planted in 1901, the latter on longer cultivated land planted 
in 1902. The results are summarized in the following:— 



Tons of canes pei* 
acre pot* crop. 

No nitrogen ... . . 88 0 

20 lb. nitrogen as sulphate of ammonia . 42*01 


40 

00 

80 


»» 

a 


u 


i» 


n 


91 


42 7 
45-5 
47*6 


’rMean 44*0 tons. 


Here again we have an example of a Miriety that has 
marked powers of utilizing soil nitrogen. 


D. 100.—This is the most widely planted seedling variety 
in British Guiana; like D. 025, it has been experimented on both 
in the new and the old land with tlxe following results :— 


Tons of canes per 


acr 

No nitrogen . 

20 lb. nitrogen as sulphate of ammonia, 
40 „ 

00 „ 

80 „ 


e per crop 

29 8 
32*5 
31*7 
38 9 
38*7 


Mean 30*2 tons. 


Another variety with marked powers 
nitrogen. 


of utilizing soil 


I). 110.—This kind has been grown only on the new land. 
The following arc its indications : — 


Tons of canes per 
acre per crop. 


No nitrogen . 

20 lb. nitrogen as sulphate of ammonia. 


00 

80 


>* 

J 1 


11 

»> 

»• 


it 

91 


40*4 

46-01 


45*0 
53 0 


[Mean 48*4 toms. 


49*1 J 


The demand of this cane fojj nitrogenous manures and its- 
power of utilizing them appear to be similar to that of the 
Bourbon. 


1). 3,050.—This has been experimented with only in the new 
land. Its results are as follows 


Tons of canes per 
acre per crop. 


No nitrogen . 

20 lb. nitrogen as sulphate of ammonia 

10 a i» a 

00 a •» >» a 

80 ,, „ „ ii 


87*0 

85*2 

37*0 

43*8 


Mean 41*4 tons. 


47*4 J 


When the manurial experiments with varieties were started, 
it was thought that the following four varieties were not likely 
to be of commercial importance as sources of sugar in this 
colony, and nitrogenous manures were applied to them only in 
low dressings 

D. 74.—Only grown on the new land where it has given 
t he following results 
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No nitrogen . . 

20 3b. nitrogen ns sulphate of ammonia. 

10 ,, }> 

I). 95.—Grown similarly to D. 74. 

No nitrogen. 

20 lb. nitrogen as sulphate of ammonia... 
40 „ tt ft ,t ... 

]). 130.—Also as D. 74. 

No nitrogen 

20 lb. nitrogen as sulphate of ammonia... 
40 t) it »i *» 


Tons of canes per 
acre per crop. 
30*2 
37*2 
40-1 


32 0 

33 0 
34*9 


30*9 

42*8 

47*5 


These rapidly maturing varieties show, with the exception 
of D. 95, a marked demand for mammal nitrogen and great 
powers of utilizing it to advantage. 

D. 115.—This variety has been grown experimentally on 
both the new and the old land, and has given the following 
results: - 


Tons of canes per 
acre per crop. 

No nitrogen . 28 0 

20 B>. nitrogen as sulphate of ammonia . 33 5 

40 „ „ „ ‘ .. 36*4 

and apparently its nitrogen requirements are very similar to 
those of D. 74 and D. 130. 


Experiments on the new land are also being carried on with 
D. 2,190 and B. 147, and with Bourbon and White Transparent 
for purposes of comparison. Only two crops of these have been 
reaped with the following results:— 

White 

Bourbon. Transparent. 


No nitrogen . ..24*5 23*5 

40 lb. nitrogen as sulphate of ammonia 29*0 29*1 





[Mean' 


Mean] 

60 it it 

99 

„ 27-5. 

31-8 

30-8- 

30-9 




[ tons , 


, tons J 

30 „ 

99 

„ 86-3 


32-7 




B. 147. 

D. 2,190. 


No nitrogen 

... 

23*5 


17-9 


40 lb. nitrogen as sulphate of ammonia 26*7 


18-5 





[Mean] 

I 

rMeanl 

» » 

99 

„ 28-2- 

29*7 

L20-O' 

25*3 




[ tons J 


[ tons J 

80 „ 

99 

„ 348 

30-5 



These experiments supply us with ample proofs that every 
one of our new varieties requires manuring with nitrogen to 
give really satisfactory results. They indicate also that some 
of the varieties have higher powers of utilizing soil nitrogen 
than the Bourbon has, and that, while certain of them appear 
not to utilize manuring with nitrogen to as great advantage as 
does the Bourbon, others, on the contrary, may utilize it to 
greater advantage. 
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EFFECTS OF MANURES ON THE COMPOSITION OF THE SOIL. 

At the commencement of the experiments in 1891 the soil of 
the field was most carefully sampled and an analysis made. 
The sample was preserved so as to enable future reference to it 
if desirable. 

At the termination of the series of experiments in 1902, 
samples were drawn with the utmost care from the plots which 
had been variously manured. The proportions of total nitrogen, 
and of phosphoric anhydride and potash soluble in 1-por cent, 
aqueous citric acid solution, during live hours constant shaking 
in a mechauical (Wagner’s rotating) shaker, were determined 
in these samples and in the original one. The analytical figures 
obtained have enabled us to form the following conclusions :— 

* (1) That the growth of the sugar-cane without nitro¬ 

genous manure is accompanied by a considerable loss of the 
nitrogen in the soil, amounting in ten years to 18*6 per cent, on 
not-limed land aud to 20*7 per cent, on limed land. These are 
equivalent to losses from the soil to a depth of 8 inches of 
880 lb. aud 1,250 It)., respectively, per acre. 

(2) Repeated heavy dressings with farmyard manure 
have resulted in an increase in the total nitrogen of the soil, 
lu ten years the increase was 20 3 per cent., equal to 9001b. of 
nitrogen per acre added to the soil to a depth of 8 inches. 

(3) The growth of the sugar-cane on plots receiving 
only nitrogenous manures has resulted in losses of soil nitrogen ; 
wheie sulphate of ammonia was applied, the loss amounted to 
14*7 per cent, or to 070 lb. of nitrogen, and where nitrate of soda 
was used, to 1(5*8 per cent, or to 775 lb. of nitrogen per acre in 
the soil to a depth of 8 inches. 

(4) On soils manured with phosphates, potash, and 
nitrogen in the form of sulphate of ammonia, the loss of soil 
nitrogen in the top 8 inches amounted to 14*7 per cent, or to 700 Tb. 
per acre, while where nitrate of soda was the source of nitrogen 
the loss was far higher, amounting to 2(5*5 per cent. Or to 
1,250 lb. per acre. 

The above show that the nitrogen which accumulates in 
the upper layers of the soil during long periods of forest 
growth or of fallowing, while the land is covorod by dense 
growths of sedges, grasses, and leguminous plants, suffers groat 
and rapid losses when the soil is put under intensive sugar-cane 
cultivation, and it is to the loss of the accumulated stores of 
readily available nitrogen that the marked falling oiT in the 
yield of canos per acre, which is almost invariably noticed 
when successive crops are taken off from either new or from 
long-rested soils, is due. This loss is greatly diminished where 
heavy dressings of farmyard or pen manure are regularly used, 
and upon very heavy clay soils the loss may be reduced to 
a minimum and an actual gain ensue. 

The loss of nitrogen is greater on soils manured with 
nitrate of soda than on soils manured with sulphate of 
ammonia, and this may be due to the well-known action of the 
former salt in loosening and rendering the ground more 
permeable and hence more liable to losses by drainage. 
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The loss of nitrogen, as -would be expected, is groater on 
limed soils than on not-limed ones. 

(5) Tlae soil in 1891, at the commencement of the experi¬ 
ments, yielded *0142 per cent, of phosphoric anhydride to 
a 1-per cent, aqueous solution of citric acid. After ten years’ 
cropping without manure it yielded ’0086 per cent., which shows 
a loss of nearly 40 per cent, of the probably available 
phosphoric anhydride or of, in lound figures, 170 ft). per acre. 

(6) Where the soil received manures not containing 
phosphates, the proportion of probably available phosphoric 
anhydride was reduced to *0090 per cent., equal to a loss of 
82*4 per cent, or to one of, in round figures, 140 lb. per acre. 

(7) Where superphosphates were used in addition 
to nitrogenous manures the proportion of the probably 
available phosphoric anhydride was reduced to *0132 per cent., 
indicating a loss of 7 per cent, or of 30 Ik per acre. 

(8) Where slag-phosphates had been applied, the 
probably available phosphoric anhydride has been reduced to 
*0102 per cent, equal to a loss of 28*1 per cent, or to one of 
120 ft. per acre. It is worthy of note that in our more recent 
experiments, while manuring with slag-phosphates produced, 
on the plots which had received superphosphates during the 
earlier years of the experiments, mean increases of only 2*3 per 
cent., they produced, on those which had been manured with 
slag-phosphates, a mean increase of 5*8 per cent. 

(9) The determinations of potash soluble in 1-per cent, 
citric acid solution and iu 200th. normal hydrochloric acid 
showed that cultural operations have made probably available 
more potash each year than is required for the growth of the 
sugar-cane, the original samples yielding potash at the rates of 
262 ft. and 278 ft. per acre to a depth of 8 inches, those not 
manured with potash salts during ten years at the rates of 
370 ft. and 500 ft., and those which received potash salts in 
addition to nitrogenous manures at the rates of 357 lb. and 
530 11). 


(10) Judging from the solubility of the lime in the soil 
in 200th. normal hydrochloric acid, cultural operations set free 
in a soluble form more lime than the crops utilized, the original 
soil 3 T ielding lime to the solvent at the rate of, in round figures, 
3,400 ft. per acre to a depth of 8 inches, while the samples 
taken after ten years 5 cultivation yielded at the mean rate 
of 3,800 ft. The soils which received in July 1891 slacked lime, 
supplying, in round figures, 6,700 ft. of actual lime per acre, 
yielded to the acid in 1902 a moan of 5,000 ft. per acre, thus 
indicating after ten years’ cultural operations a retention in the 
uppermost layer of the soil of only 1,200 ft. of the added lime iu 
a readily soluble form. 

(11) The action of the lime ou ’the solubility of the 
potash in the uppermost layer of the soil appeared well- 
marked, the samples fioan the not-limed land yielding to 200th. 
normal hydrochloric acid at a mean rate of 400 ft. of potash 
per .acre to a depth of 8 inches, while those from the limed 
land yielded at a mean rate of 640 ft, 
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It has always been a matter of pi eat difficulty to form an 
opinion from the analytical examination of a sugar-cane soil as 
to the desirability or not of manuring it with potash, 
phosphates or lime. We cannot, even now, definitely state 
moie than that such manurings on a soil containing more than 
a certain minimum (not yet accurately known) of these con¬ 
stituents will not result in increased yields but the experi¬ 
ments which have beeu carried on in the experimental fields 
and the nqmerous analyses which have been made of our 
sugar-caue soils have enabled us to come to the conclusion that 
a British Guiana sugar-cane soil containing more than -007 per 
cent, of phosphoric anhydride soluble in 1-per cent, citric acid 
solution by five hours* continuous shaking will not, as a rule, 
respond to manurings with phosphates, and that it is doubtful 
if soils yielding, under similar conditions, from *005 to *007 per 
cent, of phosphoric anhydride, will, as a rule, benefit by 
phosphatic manurings. If the soil yields less than ‘005 per 
cent, of phosphoric anhydride, it is advisable to apply heavy 
dressings of slag-phosphates, or lighter ones of superphos¬ 
phates, or of so-called basic superphosphates. 

British Guiana soils, yielding '008 per cent, of potash to the 
citric acid solution, can be regarded as containing, under the 
usual system of cultivation, sufficient available potash for the 
needs of the sugar-cane. If the soil yields from *005 to *008, it 
is doubtful if the application of potash salts will result in 
remunerative returns, and where the yield falls below *005 it in 
advisable to add potash salts in the manures. 

The domand of the sugar-cane for lime as a plant-food is 
low. and if the soil gives up more than ‘006 per cent, to the 
1-per cent, citric acid, it probably will yield sufficient for plant 
food for ordinary crops of sugar-cane. 

The following are the general deductions arrivod at during 
these experiments 

(1) Nitrogen in the form of sulphate of ammonia, of 
nitrate of soda, or raw guano, and of dried blood exerted 
a favourable infhienoe upon the yield of the sugar-cane, and is 
without doubt the manurial constituent the supply of which 
mainly governs the yield of the plant. 

(2) When used in quantities capable of supplying not 
more than 40 It*, of nitrogen per acre, there was practically no 
difference in the effects of sulphate of amtuouia and of nitrate 
of soda, but, on the whole, the former is, in opinion, the 
preferable salt to apply. 

(8) Where applied in quantities supplying more than 
40 lb. of nitrogen per acre, sulphate of ammonia is the best 
source of nitrogen for the sugar-cane on the alluvial soils of 
British Guiana. 

(4) The sugar-cane made more effectual use of the 
nitrogen supplied by 200 lb. per acre of sulphate of ammonia 
and by 250 &. of nitrato of soda than it did of that supplied in 
heavier dressings. On the whole, dressings of from 2 to 3 cwt. 
of sulphate of ammonia per acre appear to be the most certainly 
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profitable applications of nitrogen, although in favourable 
seasons the use of higher proportions has proved successful. 

(5) The application of superphosphate of lime to plant 
canes may give increased yields when added to manurings of 
nitrogen and potash. But little, if any, advantage lias been 
gained by the use of phosphates with ratoon crops, and I am 
of opinion that manurings with superphosphate of lime or 
with other manures containing phosphates should be restricted 
to plant canes, the racoons being manured with nitrogen only! 

(0) As far as the experiments indicate, Thomas-phos- 
pliate-powder (slag-phosphate) is the preferable source of 
phosphoric acid for application to plant canes in lieu of super¬ 
phosphate of lime. But the use of basic superphosphate 
appears to be of much promise. 

(7) The use of lime has resulted in largely increased 
yields. Whether or not it results in profitable increases 
depends on the price of sugar. Its action appears t6 have been 
principally mechanical in improving the texture of the land, 
and it is a question of much importance whether this effect 
could not be obtained at a lower cost, and hence more profit¬ 
ably, by the use of light ploughs or other cultivators. Up to 
the present, expeidments in this direction made on sugar planta¬ 
tions in British Guiana have not been quite satisfactory. 

(8) The results confirm those of previous experiments 
that neither the addition of phosphoric acid, of porash, or of 
lime to the manures affects the sugar contents of the juice of 
the canes. The effects of nitrogenous manurings appear to be 
somewhat to retard the maturation of the canes, aud thus the 
juice of canes manured with them is, as a rule, not quite so 
rich in saccharose as is that of canes grown without manure. 
But this effect is far more than offset by the larger yields of 
produce resulting from the application of nitrogenous manures 
and to the fact that the increases produced by the nitrogen are 
principally duo to the development of the stalk in length and 
in bulk and not to abnormal increases in the amounts of tops 
aud loaves or the production of new shoots to the stool. In 
this the effect of nitrogenous manures on the sugar-cane are 
very similar to those on others of the (h'rtniinawcw. 

(0) Mineral phosphates, to give increased yields, must 
be applied to the soil in such heavy dressings as to render 
their use unprofitable. 

(10) The addition of * potash, when applied either as 
sulphate or as nitrate of potash, exerts little or no effect. The 
normal weathering of the constituents of the soil while under 
good tillage sets free for each crop potash in excess of the 
quantity necessary for the requirements for the plants. This 
holds good under the conditions existent in British Guiana, 
where the greater proportion of the potash taken up by the 
plants is directly returned to the soil, but where practically the 
whole of the produce is removed from the land it is probable 
that partial potash exhaustion may take place in the course of 
a succession of crops of sugar-cane. 
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These general principles appear to be applicable not only 
to the Bom bon variety but to the majority of, and probably to 
all, the new varieties I havo submitted to experiment. Several 
of these latter appear to be able to utilize the nitrogen in the 
deeper layers of the soil to better advantage than the Bourbon 
ogne does, and this is a matter of great importance with regard 
to the economical production of sugar from the sugar-cane. 


BARBADOS. 

Professor d’Albuquerque : I should like, on rising, to 
express, on behalf of my colleague and myself, and I think 
I may say, on behalf of all those who aio working on Sugar¬ 
cane Experiments, our great regret at the absence of one 
whom we look upon as the doyen of the workers in that field. 
1 mean Professor Harrison. I have listened, in common with 
other members of this Conference, with gieat pleasure to 
Professor Harrison’s valuable paper. I should like Professor 
Harrison himself to have rend that papei befote the Conference, 
because whenever he gives us a paper there is so much that is 
new and of value in it, that it would be of advantage if we could 
discuss those new and valuable points. It is a gratification to 
observe the great progress that lias been made in experiments 
with seedling canes in British Guiana. It is ouly fit that the 
practical results of the discovery of Professor Harrison and my 
colleague Mr. Bovcll should be so obvious and so valuable in 
the colony in which one of those workeis lias laboured for so 
many years. 

C<j>ming now to the experiments in Barbados, and speaking 
on behalf of Mr. Bovcll and myself, I think that most of those 
interested in Sugar-cane Experiments have already been able 
to read on more than one occasion the methods that we adopt' 
Jor carrying out our work, and I do not think it would be the 1 
wish of this Conference that I should iccapitulate them. 

J shall therefore proceed at once to summarize as briefly as' 
possible the results of the experiments carried on in recent 
years. 1 

These experiments havo been diveded mainly towards two 
ends, the raising of improved varieties, and the improvement 
qf the methods of manuring and cultivation of existing I 

i arieties. CTnder the first heading come the raising of improved* 
ariefcies from seed and the attempted improvement o? existing 
arieties by chemical selection of the seed-cane. Cruder the 
i&t heading come mauurial experiments and experiments upon 
illage. Including the two central experimental stations, Dodds 
,nd Waterford, eighteen estates have, from time to time, been 
jised for experimental purposes. r 

| i SEEDLING CAKKS. 

• OuringUlre six years ending December 1001, over 20,000 
varieties of cane have been raised irom seed and planted out. 
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In accordance with the systematic plan decided on at the 
beginning, they have been, or are being, in the first place, 
subjected to a process of field selection with the object of 
eliminating from further cultivation all but those that possess 
field characters more favourable than the average* 

Early in 1004, about 6,000 of these varieties reached 
a second or third stage at which each variety is crushed and 
the juice analysed. These may be called the stages of chemical 
selection, and their object is to eliminate all varieties except 
those possessing juice sufiici"ntly rich and pure, from the point 
of view of the manufacturer, to justify further cultivation. 
Only a few k stools’ of each variety can be reaped at these 
stages, and the results can therefore be regarded.only as 
relative indications of the value of the varieties tested. 
Favourable examples of these stages reaped in 1003 and 1904 
are given below. 


Table I. 
1903. 



Name of Variety. 

Number of Stools cut. 

Tom 

ac 

CQ 

o 

i 

O 

Estimated yield of i ?*d 
Muscovado Sugar. ® 

Crystallizable Sugar. 

Pounds per gallon. ^ 

n 

Quotient of Purity. ® 


White Transparent 


29-08 

2-52 

1-855 

80-40 

Series A. 

B. 1,370 

— 

32 22 

3-08 

2118 

91-91 

i 

White Transparent 

. 

19-05 

1-55 

1-738 

85-82 

Series B. 

B. 147 

— 

19-05 

1-73 

1-809 

91-53 

(1st. ratoons.) 

B. 1,007 

| 

— 

20-18 

2-13 

1-680 

81-36 


White Transparent 

mmmm 

17-87 

1-51 

2-095 

91-18 


B. 117 

— 

20-45 

1-71 

1-844 

86-87 

Series 0. 

B. 1,5C9 

— 

20-61 

2-08 

2-400 

92-68 


B. 1,758 

— 

24-08 

1-92 

1-998 

88-07 


: 

White Transparent 


20-67 

1-73 

1-989 

88-42 

Series D. 

B. 147 

— 

24-52 

2-14 

1-866 

85-52 


B. 1,148 

— 

31-94 

i 

2-63 

1-955 

88-68 
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Table II. 
1901. 



Name of Variety. 

4J 

d 

0 

V 

O 

GO 

O 

U 

0 

rO 

a 

rj 

125 

Tons per 
acre. 

Juice. 

Cfi 

0 

a 

a 

Estimated yield of 
Muscovado Sugar. 

Crystallizable Sugar. 
Pounds per gallon. 

Quotient of Purity. 


White Transparent 

30 

40-88 

3 48 

1-886 

87-40 

Series A. 

B. 3,224 

30 

41*23 

3-77 

1-094 

90-68 

100 

White Transparent 

30 

39-22 

3-42 

1-928 

89-09 

181 

B. 1,030 

30 

53-01 

4-48 

1-931 

88-98 

126 

B. 1,528 

30 

18-42 

431 

1-947 

89-72 

Series B. 145 

B. 1,529 

30 

47-42 

4-96 

2 321 

92-80 

137 

B. l,7o3 

30 

57-91 

4-68 

1-879 

8801 

149 

B. 3,289 

80 

57-69 

5-09 

1895 

88-51 


It will be seen from Table* II that in 1904, six varieties, 
including tho White Transparent, wore cultivated in small 
plots in a very fertile field. The estimated relative yields, 
taking the White Transparent at 100 as the standard are:— 


White Transparent 

B. 1,528 . 

B. 1,030 . 

B. 1,758 . 

B. 1,529 ... 

B. 8,288 . 


100 

126 

181 

187 

145 

149 


These results are favourable, but at this stage the figures 
can be employed only to point out what varieties are deserving 
of trial in the following stages. 


In the fourth stage a few of the best varieties of preceding 
stages, togethor with the standard White Transparent variety, 
are cultivated in duplicate plots of 100 stools in each of the 
typical localities of the island. These experiments are carried 
out on sugar plantations and in all respects the cultivation is 
that of the plantation itself. At this stage, therefore, the 
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experiments, in so far as the small scale will allow, come under 
ordinary agricultural conditions. Some of the earlier seedlings, 
such as B. 147 and B. 208, have undergone some years of trial in 
such plots, and as a result are now in successful cultivation in 
various of the West Indian Colonies, as well as in other parts 
of the world. 

The following table, taken from p. 35 of Pamphlet No. 32 
of the Imperial Department of Agriculture, Seedling and other 
Canes at Barbados , lUOJt, gives the average results during 1900-1 
of some of the best of the earlier varieties cultivated as selected 
seedlings on small estate plots:— 

Table III. 

1900-1904. 


Variety. 

Yield of Saccharose in 
pounds per acre. 

Purity of 
Juice. 

Plants. 

Ratoons. 

Average. 

Black Soils: 





B. 208 . 

6,989 

3,626 

3,307 

high 

B. 147 . 

6,941 

3,500 

5,220 

fair 

White Transparent 

6,675 

3,040 

4,857 

high 

Sealy Seedling 

6,447 



low 

B. 876 . 

6,353 



high 

B. 645 . 

5,767 



fair 

D. 95 . 

5,157 

4,111 

4,035 

high 

B. 379 . 


2,007 


high 

Red Soils : 





B. 208 . 

7,071 

4,762 

5,916 

very high 

B. 870 . 

6,386 


i 

fair 

Sealy Seedling 

6.349 



low 

D. 95 . 

5,603 

5,611 

5,652 

high 

White Transparent 

5,873 

4,386 

4,870 

high 

B. 147 . 

5,090 

2,870 

3,980 

fair 

B. 379 . 


5,557 


very high 


In black soils at Barbados for the most part plant canes 
are alone cultivated. The following, therefore, are the relative 
results during these four years of some of the best selected 
seedlings grown as plant canes in black soils, taking the White 
Transparent variety at 100 as the standard :— 

White Transparent . 100 

B, 147 104 

B. 208 105 
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In red soils the following were the corresponding average 
results for plants and ratoons :— 

White Transparent .. . 100 

L). 95 . 116 

B. 208 . 121 

The average results of B. 117 in red soils place that variety 
below the White Trasparent. 

It should be pointed out, and reference to the above- 
mentioned pamphlet will show, that the best variety j udgetL by 
the average of all localities is not necessarily the variety that 
will give the best results on a particular estate. The planter 
should ascertain from the reports the varieties that give the 
best results in his locality, and in the first place give them 
a trial. In this way he will adapt the results to the circumstance 
of his own cultivation. This conclusion is well pointed by 
the results obtained with B. 147, which are much better in one 
or two parishes of Barbados than elsewhere in that island. 
In these parishes the increased yield is far beyond the average 
quoted above, and has been such as to justify one large 
proprietor in planting it on a large scale on several estates. 

The reports upon selected seedling plots afford planters 
the means of selecting seedlings for trial on a small estate scale 
and full advantage is taken of the opportunity. To aid in this, 
the Government Laboratory undertakes the analysis of samples 
of the juice of such varieties sent from the estate mills. The 
results are published in the annual reports and serve as a further 
means of estimating the value of the varieties. 

Arrangements have recently been made with the Govern¬ 
ment of Barbados to supply water for the limited irrigation of 
the first growth of seedling canes during the dry months when 
so many die off for want of moisture. This will enable, as in 
British Guiana, the original seedling stool to come to maturity 
and be reaped and analysed, and its relative value ascertained. 
In this way, the process of selection and elimination will 
greatly be accelerated, and it is hoped that thereby there 
will be a saving of at least two years in the testing of new 
varieties. 


ARTIFICIAL CROSS FERTILIZATION. 

In a paper on this subject in the West Indian Bulletin 
(Vol. I, pp, 185-7) one of uh suggested various ways in which an 
attempt might be made to raise seedlings of which both parents 
were known, in place of the present methods in which only 
the mother variety is known with certainty. One suggestion 
was that the authers should be removed from the immature 
flowers of one variety, which should be subsequently protected 
by a fine muslin bag from wind-borne pollen, and when ripe 
fertilized by pollen from the flowers of another aud known 
variety. 

This experiment has been successfully carried out last 
November by Mr. Lewton-Brain, Mycologist on the staff of the 
Imperial Department of Agriculture, who worked with some of 
the most promising varieties of Barbados seedlings. A very 
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small proportion of the seed germinated, but sufficient to 
justify a continuation of the experiment next season on a much 
larger scale. 

The method of carrying out this experiment is described 
by Mr. Lewton Brain as follows 

‘The attempt, made in November 1904, to raise hybrid 
sugar-cane seedlings, by artificially cross-pollinating the flowers 
was undertaken rather with a view to determining whether 
such a process were practicable, than with the hope of 
obtaining any present results. 

‘ The experiment was carried out in the experimental field 
at the Ridge plantation, Christ Church, Barbados. The canes 
operated on were some of one of the newer seedling varieties 
B. 1,529 which had given the best results in the previous year’s 
experiments. 

‘ A strong, moveable platform was constructed, 8 feet high, 
the top being 6 feet by 4 feet. On this there were boxes of 
different sizes, which served as tables and stools of varying 
height. The stamens were removed under the dissecting 
microscope, and the chief difficulty was found to be that of 
keeping the spikelets steady under the lens, while the work 
was going on. 

‘ Arrows which were just beginning to emerge from the 
upper leaf-sheath were always selected. The cane was bent 
over carefully to the table and tied firmly to neighbouring 
canes and to the platform. The lower part of the arrow was 
placed in a clamp, tho foot of which was then screwed into the 
top of the platform. All this had, of course, to be done with 
the greatest care, so that no undue strain was put upon any 
part of the cane. 

‘The table and dissecting microscope were then shifted 
into as convenient a position as possible, and the stamens were 
removed from about a dozen to twenty spikelets, preferably on 
several branches of the arrow. This operation proved to be 
one of some difficulty and delicacy under field conditions; 
frequently the stigmatie plumes were removed or injured 
before the third stamen could be got out. It was found 
necessary to work with one’s back to tho sun to avoid tho 
glitter from the glumes and hairs. 

‘The remaining spikelets on the arrow, including, of 
course, all those that had emerged into the air before the 
operation, were then removed. 

‘ Meanwhile a strong pole, 10 feet high from the ground, 
had been fixed near the base of the cane. To this, near the toy, 
was fixed a wire cage sufficiently large to include easily the 
whole arrow, the cage was made in two halves which were left 
sufficiently apart to admit the arrow. The cane was now 
gently and gradually released, and the arrow brought into the 
cage : this was then closed and covered with fine, strong 
muslin. The whole was sewn up carefully, and the cane and 
arrow tied up to the pole, in some cases too great strain was 
put upon the upper part of the cane in the tying, and the 
arrow dried up. A few days later, when the stigmatie plumes 
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were seen to be turning red and opening out, pollination was 
performed, and the muslin again sewn up. 

fc Tlio whole process is tedious and one that requires great 
care and delicacy at every point. Under the conditions this is 
not always easy. Even then a sudden gust of wind or a sudden 
shower of rain may spoil a morning’s work. 

‘The result lias been that tour seeds germinated. Consider¬ 
ing that normally the percentage of germination among sugar¬ 
cane seeds is extremely low, this may be considered fairly 
satisfactory. At any rate it is proved that the raising of 
hybrid sugar-canes by artificial cross-fertilization is not im¬ 
possible, but it is also evident that, to get sufficient seedlings 
to work with and select from, experiments must be carried out 
oil a much larger scale than was the present one. 

‘At the same time that the above work was in process, 
other arrows were enclosed in similar fashion without emascu¬ 
lation. When the spikelets were opening other arrows from the 
same variety of cane were introduced into the bags for their 
pollination. A number of seedlings have been raised from 
them, and these will be the first seedling canes raised in the 
West Indies whose parentage is a matter of certainty.’ 

The authors of this summary regard the results of this 
attempt as affording important means of accelerating the work 
with seedling canes, since it is thereby possible to ensure that 
the parents of the seedling are both varieties of known and 
favourable characters. 

ATTEMPTS TO IMPROVE EXISTING VARIETIES BY CHEMICAL 
SELECTION OF THE ‘ SEED-CANE.’ 

Duriug the period 1900-4 a continuous series of experi¬ 
ments has been carried on with the object of ascertaining 
whether it is possible, by repeatedly selecting plants from the 
richest plants of a given variety, gradually to increase the 
average richness of the variety. 

The difficulties in carrying out such an attempt were pointed 
out by one of us in the Went Indian Bulletin , Vol. 1, pp. 185-7.* 

The following is a brief account of the experiments and the 
results:— 

Irrigated fields were used in order that the planting oould 
take place at the same time as the reaping. The ordinary 
reaping season in Barbados (March-May) is too dry for planting 
unless irrigation is available. 

The variety planted was B. 147. 

The lower half of each cane was analysed, and the upper 
half divided up into ‘ top’ and portions containing two or three 
joints for plants. The stools and the canes were numbered. 
The richest stools formed one class, called high stools, the 
poorest another, called low stools, and the intermediate stools 
were rejected. The richest canes of the richest stools were 
planted, the other canes of the rich stools being rejected. The 
poorest canes of the poorest stools were planted and the other 
canes of the poor stools were rejected. Thus the 4 high plots’ 
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were planted with tho richest canes of the richest stools, and 
the ‘ low plots’ with the poorest canes of the poorest stools. 

This process has been repeated for four consecutive plant¬ 
ings. In the second and subsequent plantings, the highest canes 
of the highest stools of the * high plot’ were taken for replanting 
the 4 high plots', and the lowest canes of the lowest stools of 
the * low plot* were taken for the 4 low plots.’ 

Jn this way, it was hoped that at each reaping the crop 
canes of the high plots would be somewhat richer than those of 
the low plots, and that at each successive crop the difference 
between tho high and low plots would become greater and 
greater, since the effect of each year’s selection would be to 
make the high plot richer and the low plot poorer. 

The results up to the reaping of 1904 aro given below : — 


1900-2. 


High plots 
Low plots 

High plots 
Low plots 

High plots 
Low plots 

High plots 
Low plots 


average lb per gall saccharose 212 


\ crop-canes 

99 91 99 

99 

»1 

193 

1 seed-canes 

11 )1 •} 

•1 

99 

190 

(crop-canes 

11 11 11 

19 

19 

184 


1902-3. 




f seed-canes 

average lb. per gall 

saccliaiose 212 

(crop-canes 

•« a a 

99 

99 

181 

f seed-canes 

11 91 '9 

99 

•9 

143 

(crop-oanes 

99 11 11 

99 

99 

190 


1003-1. 




f seed-canes average lb. per gall. 

saccharose 

1-03 

(crop-canes 

M 11 11 

99 

•9 

101 

(seed-canes 

11 11 »9 

9 

91 

1-03 

[ crop-canes 

11 11 11 

19 

19 

1-00 


1904-3. 




/ seed-canes aveiago 11), per gall.’ 

saccharose 

2-11 

(crop-canes 

n a a 

91 

99 

— 

1 seed canes 

13 11 11 

91 

19 

1-30 

(crop-canes 

11 91 91 

11 

19 



In our opinion, taking into account the neiossmy oirors of 
the experiment, thoio results fail to show any difference 
between the richness of the juice of the high plots and the low 
plots. In other words, it appears that, with a given variety, 
the richness or poorness of tho seed-caue does not affect the 
quality of the juice of the resulting crop. If those results are 
confirmed by subsequent experiments, one of two conclusions 
seems inevitable. Either it is impossible, on account of dis¬ 
turbing influences to ascertain the i dative potential richness 
of individual canes of the same variety, or the average richness 
of a given vurifety is a constant property of the \aiiety, and 
noo capable, under ordinary conditions, of being influenced by 
making use of the ordinary variations, such as aro found in 
seed-cane. The latter seems to us the more probable Con¬ 
clusion, a conclusion whicli is in harmony with the lesults in 
British Guiana of Ptofessor Harrison, who concludes that thei 
relative richness of seedlings is qualitatively, if not quantita¬ 
tively, constant. , « m 
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MANURIAL EXPERIMENTS. 


During the period 1890-1904, experiments have been carried 
on at eight typical plantations, and a total of 2,738 plots have 
been reaped. 

These experiments, which have comprised plant canes and 
1st. and 2nd. ratoons, have occupied the following areas:— 


Season. 


Area in acres. 


1898- 1900 ... ... 12*6 

1899- 1901 . 20*0 

1900- 2 . 17*5 

3901-3 ... ... 02*0 

1902-4 .. . . 49*0 


The results have shown considerable differences in differ¬ 
ent seasons and different localities. They may be stated in 
the following general terms 

(1) Land that received no farmyard manure showed 
substantial increase in yield as the result of the application of 
artificial manures, containing nitrogen, phosphoric acid, and 
potash. 

(2) In the case of land that had received large applications 
of farmyard manure, nitrogen as a rule, was the most impor¬ 
tant ingredient of artificial manures applied either to plant 
canes or ratoons. 


(3) The application of phosphoric acid in the form of 
superphosphate or o£ basic slag in a few instances was 
followed by moderate or large increase of the returns, but in 
the majority of cases, it had either a very small effect or no 
effect. 


(4) Potash in the form of sulphate of potash produced in 
many cases increased returns. 

(5) Sulphate of ammonia appears in many ca^es to be 
slightly superior to nitrate of soda. 

(6) At Dodds, the early application of dried blood has, in 
some seasous, given better results than other forma of nitrogen. 

(7) The application of nitrogen, phosphoric acid, or potash 
appears to have no direct effect upon the composition of the 
cane juice. The beneficial effect of vsuch applications apparently 
depends upon increase of caue growth. If, however, the 
nitrogen is applied too late, it retards or prevents the ripening 
of the cane, and so may load to comparatively poor and impure 
juice. 

(8) The application of slaked lime to the extent of half 
a ton per acre was followed, even in land that was rich in 
carbonate of lime, by substantial increase in the crop : a result 
apparently due to an improvement in the physical condition of 
heavy clay soils. 

(9) The monetary result of the application of one or other 
constituent of artificial manures is so greatly dependent upon 
the market price of sugar, that it is difficult to make a simple 
statement of general xitility for Barbados. The profit on 
manuring is the value of the increase of canes less the cost of 
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the manure, and less the cost of manufacture. A manuring 
which, in one year at one market price, gives a profit, may, in 
other years, result in loss. 

The following recommendations appear to be those most 
generally applicable:— 

(1) Where early cane manure is to bo applied, the farm¬ 
yard manure should be applied to the land at an interval of 
two or three months before the early cane manure. 

(2) In the case of land that has been well manured with 
farmyard manure, apply soon after planting the canes 1 cwt. 
of sulphate of potash per aero. 

(3) To the land that has received insufficient farmyard 
manure, or that is known to be deficient in available phosphoric 
acid, apply soon after planting the canes, 1J ewfc. of superphos¬ 
phate (containing 40 per cent, available phosphate) or 2J cwt. 
of good basic slag. 

(4) In June, that is, at the beginning ol‘ the period of most 
active growth, apply 2 cwt. of sulphate of ammonia. In July 
or August, if, after heavy rains, tlie canes turn pale in colour, 
apply a further l cwt. of sulphate of ammonia, 

(5) To ratoons, soon after the stumps begin to spring, apply 
1 cwt. of nitrate of soda, 1 cwt. of sulphate of potash with or 
without 1 i cwt. of superphosphate according to the land. In 
June, apply 2 cwt. of sulphate of ammonia. A further applica¬ 
tion not later than August of 1 cwt. of sulphate of ammonia 
should only be made, if, after having heavy rains, the pale 
colour of the canes renders it likely that more uitrogen would 
be beneficial. . 


EXPERIMENTS ON TILLAGE. 

A series of duplicate experiments was carried out during 
the season 1001-3 at Hampton plantation with a view of 
comparing the results of ordinary hand tillage, such as is 
practised in Barbados, with those of tillage with ordinary 
ploughs, subsoilers, American disc ploughs and cultivators. 
The results were in favour of hand tillage to the extent of 
about 500 lb. sugar per acre, an amount that, in Barbados, 
would more than cover the extra cost of hind labour. 


LEEWAllD ISLANDS. 

Dr. Francis Watts: These experiments may be classed 
in two periods. In 1891 experiments were instituted in Antigua 
to ascertain the manurial requirements of the sugar-cane and 
also to discover suitable canes for cultivation in that 
presidency. These were carried on until 1898. 

This period covered the anxious time when cane diseases 
were rampant, and it seemed quite possible that the sugar 
industry woxdd be seriously crippled or ruined. 



It was difficult to draw reliable' conclusions from the results 
of the manurial experiments ol tluit pcilod. L‘oi the canes ou the 
various plots weie so badly attcuked by disease, piincipally 
‘ lind fungus’ (Truhosphtu net), as to make the results 
uncertain or contradictory, still b> cuieful sciutiny we were 
able to anive at some general eonelusions. 

These experiments, liowever, had a distinct value and 
served to settle some points in tlit' public mind. 11 was <een 
that then' was no lelationship between the mamues used aud 
the* occurrence of the cane disease, that mamues neither 
caused it, nor could cure it. The canes of the plots being under 
close observation afforded useful information concerning the 
disease in a general w r ay. 

Under these circumstances, the experiments with varieties 
of sugar-cane at once assumed considerable importance, for on 
our experiment plots planters could see for themselves that 
certain varieties of canes were highly lesKtant, if not quite 
immune, i well remember an excellent demonstration where 
a plot of Bourbon canes grew side by side with a plot of 
White Transparent, so that the canes on tlio boundary inter¬ 
laced ; on the lions bon side it was difficult to find a sound cane, 
while among the White Transparent it was equally difficult to 
And a diseased one. This was convincing and the lesson was 
speedily applied in practice. 

Upon the formation of the Imperial Department of 
Agricultuie for the West Indies the experiments wero placed 
upon a broader basis and extended to the neighbouring 
presidency of St. Kilt's. 

Instead of being carried on at only one station, the plan 
was now followed of having in each island a ccntiul station, 
and also a number ol secondary stations on vat ions estates, 
both for manurial experiments and for the cultivation of 
vai ieties. 

The wisdom of this has been questioned by some of our 
critics who urge that mote good would be done by having one 
well-equipped central station when' thete could bo carefully 
applied scientific control, and experiments of a higher order 
would ho catried out. I admit that this is most attractive to 
the scientific worker ami personally, so far as doing the wotk 
is concerned, I should piefor it; but I feel perfectly assured 
that results, however accurate, obtained at such a station 
would fad to carry conviction to the mind of the ordinary 
planter. He would legald such a scientific station as a tiling 
apart, having very little bearing upon him or his work, 
(’crimps in time, and largely as the outcome of tlio science 
teaching now available in our secondary schools, and of the 
introduction of improved motluxls of mamifactuio, wo may 
hope for good ground on which to proceed to higher things, of 
which a scion title cents al station of high older may be one. 

At present it is our chief concern to bring our expci intent* 
and their results under the notice of every practical pin liter ; 
this I think, we best secure by obtaining tho co-operation of 
the planless themselves. Under existing conditions the 
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planters grow the canes in fields of their own preparing, they 
cultivate them iu the same manner as their ordinary canes, 
and, knowing their history fiom start to finish, while partici¬ 
pating generally in the work, their interest is stimulated and 
they can, and do, diaw their own conclusions and apply the 
results of their observations directly to their daily practice. 

I am pleased to be able to say that the planters welcome 
this lino ot work and co-operate gladly. I take this 
opportunity of tliauking them and also of urging them to 
continue with even more interest as tending to their own 
immediate advantage. 

KXPFRCMHJNTS WITH VAMRTfKh OF SUGAR-CANF. 

Woiking in this way we have in Antigua a cential station 
and seven secondary stations. At the 1 itter exponnieuts with 
selected varieties both as plants and intoous are carried on. In 
St. Lvitt’s, we have also a central station with seven secondary 
stations. 

In judging our lesults it has been our custom to base our 
conclusions hugely upon the quantity of sugar which the canes 
will yield when crushed. While obsei ving the peculiarities of 
any cane and its suitability, 01 otherwise, we base our general 
conclusions on the aveiage results of all the plots in each 
island. It has been our custom to take into account the record 
of the cane in previous seasons and to calculate the average 
yield of sugar over periods covering the experiments of several 
years. For example, in Antigua in our latest report, we give 
the mean results with plant canos for three years, wherein each 
cane has been experimented with forty-four times. The 
experience thus gained should bo of considerable value, both as 
eliminating errors and giving the results of different seasons, 
the latter being of the greatest importance, for it is for average 
conditions that the planter must provide. 

In the report for last season, now in the press, 1 have also 
instituted another method of comparison whielr appears to 
yield useful and interesting results. 

The canes at each station are arranged in the older of the 
yield of sugar, the list is then divided into three sections, those 
in the upper section are regarded as above the average, those 
iu the middle section as of average merit, and those in the 
lowest section as below the average. By noting which canes 
come in tfo© first section at the various stations and selecting 
those which occur in this portion at the largest number of 
stations, we can ascertain which canes are best suited for 
general distribution in a given district, such as is presented by 
one of our small islands. 



Taiilk.I. 

ANTIGUA.- - PLANT UANKS. 

Alai ax for three year*.- Dethnrti from it Plain of vu eh variety 

of Cane. 


JNo. 

Name of ('tine. 

Moans of sucrose in 
pounds per acre for 
three years. 

1 

I). 208 . 

10,828 

2 

Ji. 150 . 

0,778 

a 

Sealy Seerllinj? 

9,035 

■* 

B. .‘100. 

0,590 

R 

B. 109 . 

0,480 


D. 9.3. 

0,1151 

7 

D. i:io . 

0,141 

8 

1). 71. 

0,427 

1) 

I). 102. 

8,838 

10 

Mont Blanc ... . 

8,271 

11 

Wliito Transparent.! 

7,0(58 

12 

I). 113 i- .j 

7,89(5 

la 

Happoo . 

7,800 

11 

Naga B. . 

7,833 

IT) 

Caledonian Queen . 

7,711 

10 

Jiurko. . 

7,(508 

17 

1). 110. 

7,(572 

18 

Rod Ribbon*. 

'7,517 

10 

I). 115* . 

7,400 

20 

Queensland Oroolo*. 

7,380 

21 

IX 78” . 

(5,870 

22 

B. 117* . 

(5,727 

k 

i 

Mean of Hi Plots only. 

M'*an of J17 Plots only. 
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Table II. 

ANTIGUA.—RATOON CANES. 

Meaun for two years.--Deduced from it! Ploia of each eaeieff/ 

of Cane. 


No. 

Name of Cano. 

Means of 
'sucrose in pounds 
per aero 
for two years. 

1 

B. 109. 

(5,102 

2 

Scaly Seedling .. . 

0,005 

3 

B. 306. 

5, SCO 

1 

B. 208. 

5,709 

5 

I). 95. 


6 

D. 130. 

5,385 

7 

D. 102 . 

5,333 

8 

B. 150. 

** 

5,210 

0 

Mont Blanc .. ... . 

5,050 

10 

Rappoo . 

1,931 

11 

I). 7 J. 

1,872 

12 

Burke. 

•1,880 

13 

White Transparent . 

1,810 

14 

Nnga B. . 

1,719 

15 

I). 115. 

1,710 

10 

IX 147.! 

1,080 

17 

D. 11C. 

1,010 

18 

IX 78. 

1,587 

19 

Caledonian Queen. 

1,499 

20 

Queensland Creole.| 

4,203 
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T-AUI.k HI. 

HT. KITTS. -PLANT C'ANKS. 

Wean*Jar Jour hot i'.s* -Do laced fro in „’<• PJoftt of tach variety 

of ('mie. 


No. 

Name' of Cane. 

Moan'- of sucrose in 
pounds per acre ior 
four years. 

i 

13.208 . 

0.023 

tad 

Nag a 13. j. 

8,138 

3 

Caledonian Qmjoif 

7.838 

l 

Mont Mane j. 

7,77.*) 

5 

D. 110 j. 

7,(180 

0 

I). 71. 

7,083 

7 

D. 113 ... .1. 

7,386 

8 

B. 300 ... .j. 

f 7,533 

9 

Ilappoe... .). 

1 

7,320 

10 

i 

B. 898 ... .j. 

7,400 

11 

B. 370 ... .. 

7.318 

12 

Jamaica . 

7,845 

13 

B. 147 . 

7.344 

14 

Queensland Creole . 

7,304 

15 

D. 95. 

7,211 

1 

10 

B. 100 . 

7,115 

17 

White Transparent. 

0,884 

18 

B. 254 . 

6,229 


•Mean for three years only, deduced from 23 plots. 
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Tablr IY. 

ST. KITTS.—RATOON DANES. 

Meant* far three yearn.—Deduced from SO Plots of each variety 

of Cane. 


No. 

“ . | 

1 

Name of Cane. 

Means of 
sucrose in pounds 
per acre 
for three years. 

1 

B. 306 . 

0,521 

2 

D. 113 . 

6,429 

3 

B. 208 . 

0,309 

4 

D. 1)5 . 

6,195 

5 

B. 147 . 

6,143 

6 

Jamaica . 

5,930 

7 

Naga B. 

f 

5,899 

8 

D. 74 . 

5,882 

: 

0 

White Transparent. 

5,098 

10 

j 

I). 116 . 

5,617 

1 

11 

B. 376 . 

5,518 

12 

Rappoe . 

5,377 

13 

Mont Blanc. 

5,339 

14 

B. 398 . 

5,320 

13 

B. 109 . 

5,179 

16 

Queensland Creole . 

5,122 

1 

17 

B. 254 . 

4,894 
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As tho result of our experiments, we recommend for 
cautious introduction into Antigua: B. 208, B. 156, Sealy 
Seedling, B. 806, B. 109, aud D. 93. Of the promising canes 
grown at the central station we would direct attention to 
B. 876, T. 211, and I). 100, though these canes have not yet been 
tried on a sufficient scale for us to speak with any degree of 
assurance as to their merits. 

In St. Kitt's, the following canes appear to be worthy of 
consideration: B. 803, B. 208, D. 74, White Transparent, 
B. 109, and B. 306. To these we must add B. 147 which has 
given excellent results over large areas, though it occupies 
a somewhat low place in our experiments. Of these D. 7t, 
White Transparent, Mont Blanc, and B. 306 appear to he 
fairly resistant to drought, while B. 208 appears to require 
a greater rainfall. 

Those who arc interested in these questions are refeired 
to our full reports published annually, or to the pamphlets in 
which the main facts are put forward divested of many 
technicalities. 

Great interest is taken in these experiments by the planters 
who, by following up our experiments by plots and fields of 
selected varieties, carry our results a stage further and add to 
our knowledge. 

We are desirous of adding selected varieties to our main 
collections iu the hope of finding new canes possessing charac¬ 
ters to commend them to our planters. We have just received 
a useful aud welcome addition to our stock in the form of 
a collection of twenty varieties from British Guiana and 
a collection of twelve varieties from Barbados, for which we 
desire to tender or thanks to the officers in charge of those 
stations. 

Wo are making efforts to raise new seedling canes; in the 
earlier years we found great difficulty in raising seedlings in 
Antigua, the dry climate presenting obstacles. We have now, 
however, a collection of several hundred Antigua seedlings iu 
process of cultivation aud selection, but are not yet iu a position 
to put forward critical results concerning them, but we believe 
we have amongst them canes of good promise. 

For some years wo have carried on experiments to ascertain 
whether it is possible to increase the saccharine richness of the 
sugar-cane by selecting for planting canes rich in sucrose. For 
purposes of comparison, aud as affording a standard of measure¬ 
ment, we have carried on a similar series of experiments to 
ascertain if, by the same process of selection, the saccharine 
richness of the cane can be decreased. For the details of our 
work those interested are referred to our annual reports and 
pamphlets. 

We now have the results of four successive plantings and 
reapings which have given the following results 
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High canes* 

2-20(5 1-025 

| 

2*118 

2*011 

2*290 

2*128 

2*801 

2*180 

Low canes" 

1-000 1 1-905 

1*587 

1*798 

J *805 

2*085 

i 

1*811 

1*987 

Difference on 





I 

1 

i 

I 


canes planted. 

*597 

... 

*526 


*9S5 


* 108 


Difference on 









canes rouped 

•• 

•020 

... 

•218 

i **' 

*098 


*199 


Weai? well aware of the difficulties and uncertainties of 
experimentsi along these lines, still, regarding the results with 
all due caution, it would appear that some difToieucc is induced 
by the process of selection and, while this method of work is 
not likely to be followed by practical planters as a means of 
improving their canes, yet the fact is interesting from its 
scientific aspect as indicating that plants propagated by 
cuttings are subject to slight alterations. 

MANUK[Al, KXPERIMKNTH, 

We are of opinion that it is only by the manifold repetition 
of a series of experiment* carried on year after > ear that ivmiIIs 
of any value can be obtained in connexion with the important 
questions involved in the manuriai experiments of the sugar¬ 
cane. Consequently, boon after the formation of the Imperial 
Department of Agriculture for the We^t Indies we laid down 
an extensive series of experiments to bo carried out on plant 
and ratoon canes. 

Table V shows the mean results from thirty-eight plots 
for four years (1900-4). The same results are indicated in 
diagrammatic form in Diagram L In this diagram, as in Diagram 
2, a black line is produced opposite to each of a series of 
numbers. Each number refers to a manuriai experiment. The 
black Hue by its length represents the amount of cane sugar 
per acre obtained in the juice of the plots on which the experi¬ 
ment in question was carried out, The diagrams, however, 
indicate more than this. The lines are broken by a thin white 
space. The small portion of the line thus broken off is propor¬ 
tional to the amouut of sugar corresponding to the cost per 
acre of the manure applied to each plot. The length of black 
line to the white space therefore indicates the net result per 

* * High* canes are those in the experiments seeking for increased 
saccharine content, while ‘low* canes are those in which decreased 
saccharine richness is bought. 
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aero obtained on the plot after deducting the cost of the 
manure, thus giving the information of most importance' to the 
phmtei. 

These 4 experiments are smut' thirty-six in number and 
they aie laid onl in duplicate on three 1 stations in Anti min 
with plant canes and either on two or three stations with 
ratoons, and on two stations in St. Kiit's with plant canes and 
on two with ratoons. We have aceunmlaled these results ovei 
four years with plant canes and three years with ratoons. 
Consequently, each plant cane experiment has been repeated 
thiity-oight times and each ratoon experiment twenty-three 
times; thus affording a wide and, w r e believe, an adequate basis 
for useful rompurisons. 

Those inteiester! in those researches are referred to our 
annual reports or to the annual pamphlets: in the latter the 
informal ion i« put foiward in brief manner, as far as possible 
divested of technicalities. Theie aie, however, some salient 
points to w hioh w r e may direct attention. We can only claim 
that our iexults are applicible to tlieconditions of the Leeward 
islands. The peculiar features of other countries may render 
these conclusions inapplicable, 

Thelhst point of considerable inteiwhich w r o think is 
demonstrated is that, if the soil is properly prepared and in its 
prepuration an adequate quantity of good p ,k n manure, or its 
equivalent, is used (about 20 tons of pen manure pen* am 4 ), then 
artificial manures are neither neoes*mr\ nor lemnnerative. 
This is n generalization of great importance to planters par¬ 
ticularly as it appears reasonable to urge that the use of pen 
manure, or its equivalent, is necessary in the Leeward Islands 
in older to maintain in the soil a sufficient supply of humus. 

Wifh ratoon cultivation the conditions are very different. 
There wo find nitrogenous manures of great importance and 
necessary in order to obtain remunerative i osuIts. 

The Moults of manurial experiments with ratoons are 
shown in Table VI and (ho corresponding diagram (no. 2). 



Guano Potash 

Series, • Series. Phosphate Series. Nitrogen Series. 
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DIAGRAM 1.—Corresponding with Table V. 
Manurial Experiments witli Plant Canos. Means of 
88 Plots for four Years (1000-4). 

Tons 

of 

C .me 


2 4 0 8 10 12 14 10 18 20 22 24 26 28 30 32 
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T AISLE V. 

MANUftlAL KXPMRIMKNTH WITH PLANT GANKS. 
Mean* of ,18 Plot* for four } r < r mt ( Hunt-}). 


No. of 

Experiment. ( 

i 

Tons of Cane 
per acre. 

Difference on 
No Nitrogen. 

I SillVi iMicc on 
No Maimie. 

i 

25-4 

-1-9 

.. 

2 

27-1 

+ 0*1 

+ 2-1) 

3 

| 

27-3 

i 

i 

+1*0 

4 

29-0 

+1*" 

+ 3-0 

3 

28 3 

4-1*0 

+ 2-0 

« 

20-0 

+ 2-3 

+ 1-2 

7 

290 

42:} 

+ 4-2 

8 

28-9 

+ 1 0 

+ 3*3 

9 

28-8 

4 1*5 

+ 34 

10 

2S-5 

+12 

+ 3-1 

11 

29-8 

+ 2-3 

+ 4-4 

12 

27-9 

4 *0 

+ 2'3 

13 

27-3 

4- '0 

+ !•» 

11 

27 3 

4- *2 

4 2’1 

13 

27'7 

4 *4 

+ 2-3 

10 

27-2 

- *1 , 

4 1-8 

17 

27'7 

4 *4 

4 2'3 

18 

30-3 

Different e r»n 

No Phosphite. 

4oT 

19 

ro 

CO 

-3-2 

41-9 

1 20 

29-6 

- -9 

44’2 

I a 

30‘4 

- -1 

4 5-0 
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TaWjR V.—Concluded. 

MANULIIAL EXPERIMENTS WITH PLANT OANES. 
Jyf mils of -id Ploht foe four Iffli's (tUOO-f). 


•43 

a 

0 g 
•3 

O aJ 

^ a 

W 

1 

Tone* of Cane 
l)oi* aero. 

! 

Difference on 

1 No Phosphate. 

Difference 
No Man 111 

22 

29*8 

- *7 

+ 4-1 

23 

23-4 

7-1 

1 l- -o 

21 

20-7 

- -8 

+ 4 3 

23 

1 293) 

- -o 

4* f**) 

2(( I 

27-7 

Difliiiiu 1 11 
, Nii IN)t ish 

; 

+ 2-3 

27 

28-.} 

+ -o 

1-2 0 

28 

20 3 

1 +1-0 

+ 3-0 

29 

1 20'li 

i +1 *0 

1 + P2 

31) 

1 2.7-1 

2*0 

- -3 

Pj 

2C-(i 

1 

1 

+ 1-2 

32 

1 28-1 

... 

+ 2 7 

33 

1 

27-7 

.. 

+ 2-1 



No. of 
Experiment. 


i 


1 

2 

8 

1. 

3 1 

o i 


i s 

i» 

! 10 
« 

11 
tJ 


11 


1.1 

10 

17 

18 

10 

20 

21 
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Ta.HJ -3 VI. 

MWinilAli KXPERIMKN'lS WITH i: VTOONS. 


Mean* of j) Plots Jor 


Sj 

E ^ 

i 

E i 1 

ij i 

CJ ~ fJ 

a> s 

** £ 
ll 

H 

r 

sg c 

5 * i 

1 

Sj? 
_QJ < _ 


Tons. 

Ton-. 

11-7 

1*0 


11*0 

+ 0*4 

+ 2-.S 

n o 


, !•« 1 

17*7 

1 H 

-(!•() j 

10 0 

+ 27 

1 Hi 

l n . 0 

l o'-'! 

, 7 .;> 

17 > 

*’ 1 

i-3 :t 

Ih 1 

i i-r. 

4 i 

17-2 

+no 

+ t)**i 

ltf*S 

+*.7-2 

+ 7*1 j 

1f *0 

+ M 

+ (KJ i 

i o 

+ 20 

H 1*3 

n*i 

4 1*3 

, 81 

ISO 

V 1*4 

4 0 .5 

17*1 

+ i{-5 

4 5*1 

18-4 

+ 4*8 

4 0*7 

10-8 

+ 82 

+ 5*1 


Differonco 


180 

on No 
Phosphate. 

+ 6*6 

13-1 

-3-2 

+ 3*4 

18*9 

+ '0 

+ 7*2 

19*0 

+ *7 

+ 7*8 


fhn t* Vt (u x ( i "V/-J). 


o s 


g £ i 
^ 1 1 

£ | 

i c ^ 1 
1 ^ 5 1 

1 i 2 

1 10 olit oi Lo^s 
on JUumiu im>. 

! 

hH 

! ^ 



¥ **• 

. % i 

9 c% 

$ <*. 

S. d. 

.V9N 1 




MM 1 

3* 1 *> | 

O-.M 1 

l 0 

15*00 

11 ■:!<> 

i (*2 1 

+ 17 S 

U 00 

i 1 *80 

,-o-co 

i 2 (i 

18*72 

1 1*15 

! *27 

4-17 0 

l.TTs 

1 i 15 

• *(S7 

2 0 

10*01 1 

i 

10*01 

70 

+ 23 9 

11*80 

10*01 

‘J-:ks 

+ 11 0 

18*40 

18*82 

' 01 

+ 1$) 4 

10*88 

L8*82 

4 --30 

4 10 8 

11*70 

10*88 

1*03 

19 

8*81 

12*57 

- :'»*73 

- 13 <1 

io*8H 

0 27 

i 7-ii 

+ 20 7 

11-01 

0*27 

+ 4 77 

+ 10 10 

17*12 

8*04 

+ 8*78 

+ 30 7 

38*20 

8*64 

+ 1*02 

+ 10 8 

17*1(5 

j 

12*57 

+ 4*59 

+ 19 1 

8*84 

12*57 

- 3*73 

-15 6 

18*72 

14*45 

+ 4*27 

+ 17 9 

18*98 

15*39 

+ 2*59 

+ 10 9 
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Table VI.—Concluded. 

MANORIAL EXPERIMENTS WITH RATOONS. 
Means of UO Plots for three Years (1U01-4). 


No. of 
Experiment. 

Tons of Cane 
per acre. 

! 

i 

Difference on , 
No Phosphate. ! 

Difference on ! 
No Manure, j 

Value of 
Increment. ' 
1 

o i 

*§ s 

O eg 

Profit or Loss 
on Manuring. 

22 

18-1 

Tons. 

+ •1 

Tons. 

+ 6-7 

$ c. 

17-42 

$ C*. 

16-33 

$ c. 

+ 1-09 

s. d. 

4- 1 6 

23 

12*5 

- 5*8 

+ -8 


1*88 

+ 0*20 

4- 0 10 

2t 

17-9 


+ ((■2 

16-12 

15-20 

4-0-83 

f 3 5 

25 

10-8 

+ 1-0 

+ 7*9 

19*7(5 

1(5(55 

+ 3*11 

4-12 11 

26 

18-0 

Diffuom o 
on No 
Potash 

+ 6*3 

16-38 

11-13 

4-5-23 

4-21 9 

27 

f 7*7 

- *8 


15-60 

12-25 

4-3-85 

4-13 11 

28 

18-1 

+ *1 

1 

■ 

16-64 

13-35 

4-3-20 

+13 8 

29 

18*9 

+ -9 

+ 7-2 

18*72 

1415 

4-4-27 

4-17 9 

80 

12*8 

-5-7 

+ *0 

1*50 

3-30 

-1-71 

- 7 8 

81 

13*7 


+ 2*0 

5*20 

6-50 


- 5 5 

32 

lfM 


• + 1*7 

12-22 

13-00 

- 0-78 

- 8 3 

83 

15*7 

•• 

+ TO 

. 

10-40 

13-00 




Some interesting points arise in connexion with the 
manner of applying nitrogenous manures. Wo find it more 
profitable to use all the nitrogenous manure in one application. 
A division o£ the dose into two always gives a smaller return, 
and sometimes to such an extent as to convert a possible profit 
into an actual loss. In our report for 1902-3 we put forward 
a hypothesis in an attempt to explain this circumstance. 

Phosphatic manures are found to be unnecessary if an 
adequate supply of pen manure is used. This applies to plant 
canes and to ratoon canes. This result was unexpected, for the 
soils of the Leeward Islands are, generally speaking, deficient 
in phosphates : many additional experiments have been made 
in order to check this conclusion, which we nour think is 
definitely established. 

Potash is found to increase the yield somewhat, but in 
a doubtfully remunerative degree. 
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DIAGRAM 2.- Corresponding with Table VI. 

Manurial Experiments with Ratoon Canes. Means of 
20 Plots for three Years (1901-4). 

Tout* 

of 

C HU' 


0 2 4 6 8 10 12 14 10 18 20 3A.ru. 








It sometimes happens that a particular field in good 
eondiiion ie(pines to be planted, but that no pen mamue or 
green dtossing; is available: under tho*-e eimmistanoes the use 
of (to the plant oanes) aitificial manure eont.lining nil logon, 
either as sulphate of ammonia or mtiate of soda, together 
‘with a fair amount of* potash and a small quantity of phos¬ 
phate may he \ eeommended. 

These conclusions*, though admitting of this brief state¬ 
ment, by way oi* summary, have not been reached except 
through a laborious amount ot* work. The information is, \ve 
think, suifieieutly definite and conclusive to be of sen ice to 
planters who are, by that means, enabled to direct their 
expenditure with considerable precision: a matter of great 
importance when competition is keen. 

Om experiments ovei the three reasons 1000 afforded 
data whereby we could ascertain whether the nitrogen, 
phosphate, and potash exercised any marked influence 
upon the saccharine richness of the sugar-cane. As the result 
of the* stud.s oi the data dins furnished, wo arrived at the 
conclusion that the saccharine richness of the cane is not 
affected in any masked degree by the manures used, and that 
when any form of manure, in quantities likely to be u^ed in 
actual practice, increases the weight of cane per acre, it 
increases, in the same proportion, the weight of sucrose. This 
leads to the conclusion, important to the planter and sugar- 
maker, that while it is useless to look for Increased saccharine 
richness as the result of any form of manuring, it is, on the 
other hand, unnecessary to fear injury or falling off in quality 
from the use of such quantities of manures as can be profitably 
employed. 

This study of our figures led to another impoitant con¬ 
clusion, namely, that w*e should have arrived at the same con¬ 
clusions for the information of planters concerning the effects 
of artiiicial manures, had we used a-n our basis ot’ comparison 
the weight of canes instead of the weight of cane .sugar in the 
juice expressed. From this it follows that in future we can 
greatly simplify our work by putting aside as unnecessary the 
laborious analyses of hunch eels of samples of cane juice and 
using the weight of cauo produced us the basis of comparison 
between our various plots. 


TRINIDAD. 

On the invitation of the President Dr. A. Ubich, Ph.D., 
F.I.O., Analyst and Technical Chemist to the Trinidad 
Estates Company, Limited, read the following paper on the 
‘ Comparative yield of the Bourbon cane, White Transparent, 
and D. 95 at Brechin Castle estate, Trinidad, in 1904 ’:— 

The remarkable falling off of the favourite Bourbon cane 
on some estates in Trinidad makes its replacing by another 
variety a matter of such importance that the results obtained 
on one of the leading estates on a large scale with the White 



883 


Transpaicnt and the D. 1)5 are the more intetosting, as they 
compii&e ail area of 1,702 ncre-> an<l are, therefoie, more 
reliable tiian if obtained oil inoio oxpei iment plots. 

Brechin Castle (‘state, the propel ty oi the Trinidad 
instates Company, Limited, is situated on the flat banks near 
Couva and wa^ ai\\a\s known foi the heavy < iops of cane. 
Botin ns oi 23 tons (long tons) cane pel aeie, all Bouibon, were 
fiequont. The mean yield iiom 1805 to 1M){» was 22 tons, 
which is c()inpaiativel,\ high, < onsidering (he limited do^e of 
2<wt. of foitilizeis per acre. But since that time the j ield 
sunk to 10 and 18*5 tons per acre, whilst an ever-increasing 
aica practically refused to giow y Bourbon. 

There was nothing w rong in the chemical composition of 
the soil, neither could fungus, root disease, neglected diainage 
or tillage be made i©sponsible for the failure, neithei w r as it 
lack of fertilizing, for a dose of 3 cwt.' had been applied 
per acie. But it became imperative to i©place the Bourbon 
by another variety. Knquent picviuus trials with White 
Tianspaient mid 1). 05 had given such encouraging i ©suits a& 
leganls tonnage tlml in 1001 the men cropped under Bourbon 
was minced to 008 aeies, whilst that under White Transparent 
lmd lisen to 031 and that under 0.05 to 225 acres. 

The Brechin Castle IVme is supplied with canes Jrom 
three gioups oi estates which we will call A, B, and C. The 
dilTeicnce of the soil is shown bv tin* following analyses :— 



Light 

''Oil, 

l>i‘i cent. 

Medium 
soil, 
per cent 

Heavy 
(‘lay, 
per cent. 

Oi ganic matter and combined w ater 

1-80 

7*00 

10*35 

Containing nitrogen 

0-113 

0*3 li 

0*350 

Sand and insoluble silicates 

81*10 

72*30 

01*00 

Moisture 

2-20 

3-70 

0*20 

Lime 

0 325 

0-200 

0*857 

Potash 

()• 133 

0-139 

0*702 

Phosphoric acid 

0 110 

0-120 

0 209 

Available potash 

0-027 

0*020 

0 022 

phosphoric acid (soluble 
in 1 per cent, citric acid). 

0 021 

0*010 j 

0 017 


_ . 

. _' 



Rainfall in 1003 *-5i) inches. 


*The fertilizer was composed of 3’ t per cent, nit logon as sulphate 
or ammonia, 2*5 pei cent, nitrogen asnihato of soda, 11 percent, phosphonc 
acid horn supeiphosphates and 1*3 potash, costing VO per acre. 
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In sections A and B medium and occasionally light soils 
prevail, whilst section C is a heavy clay. 

The annexed statement was compiled from data kindly 
supplied by Mr. T. Arbuekle, the manager of the estate, lb 
shows the yield in plant canes, lirst and second latoons for 
each section of the estate. The term ‘true average ’ means 
the calculated yield in cane por acre, had exactly tho same 
area (one-third) been planted in plant canes, first and second 
zatoons. 

The falling off of the Bourbon cane was noticed most in 
section A. 

Section B still gave anaveiage return of 17 tons, but tho 
lieh lands of 0 only gave 13*7 tons. In foimor 50 ms some 
Holds of this section used to give a 1 etui 11 of 10 tons (plant 
canes; per acre. 

Tho purple cane 1). 95 proved to be equally prominent as 
plant canes, lirst and second ratoons in section A, the veiy 
satisfaetoiy return being 32*8, 21*2, and 20*0 tons respectively, 
equal to an avciage of 24 tons. 

White Transputent shows a somewhat infeiior but still 
sitisfaetoiy record in section A with 30*3 tons for plant 
canes, 20*7 for lirst and 1 1*3 for second ratoons. Average 23 
tons. For sections B and C the average is 22*8 and 20*2 
tons respectively. Taken as a whole, tho 003 acres in Bourbon 
nave an average return of 10*43 tons per acre; 935 acres 
White Transparent, 22*33 tons per acre; and 223 acres I). 95, 
23*65 tons per acre. 

Thus far we have only considered the merits of the 
new vaiioilcs as regauls tonnage, but an equally important 
item is their sugar contents. L regret not being able to 
.supplement the above statement by the exact sucrose 
contents for each vaiiety, much Je^-s the Jesuits obtained in 
manufactiue. This was impossible owing to the bad milling 
qualities of the White Transparent, w Inch made it compul¬ 
sory to grind it together with a certain amount of Bom bon. 
But frequent single tests of the three vmieties proved 
that even in noimal dry reasons the White Transparent is 
a ‘slow lipener 1 and of infeiior sucrose contents to the 
Bourbon In a very favourable season like 1903, however, it 
surpassed the Bourbon in this respect in April and May. 

The re verse appeals to be the case with I). 95, which 
reaches maturity earlier than the Bourbon, surpassing it 
always in sueroso contents. At several times, however, 
a deterioration in sucrose was noticed when once maturity 
was attained. T). 95 and White Transparent contain much 
less glucose than the Bourbon. 

Tims, on March 1 , 1901, the juice from the Bourbon 
contained 1*58 lb. sugar per gallon, the White Transparent 
only 1*29 B>., but I). 95, 1*90 lb., a value never noticed again 
during that crop. Tw o months later, on May 7, tho Bourbon 
contained 1*70 11)., the White Transparent had risen to 1*90 lb., 
but D. 93 had retrograded to 1*68 11). sucrose per gallon. 

♦ 
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Again in 1902, on February 21, the White Transparent 
indicated only 1*27 It)., as against 1*50 lb. for the Bourbon, On 
April 4, we had 1*09 for Bourbon, 1*58 for White Transparent, 
and 1*71) for D. 95. On May 4, the Bourbon contained 1*77 tt>., 
but the White Transparent had risen to 1*02. In the favour¬ 
able dry season of 1903 Bourbon started on February 20 with 
1*69 lb. sucrose per gallon and White Transparent with 1*50. 
On May 0, we find 1*88 lb. for Bourbon, and 1*71 for White 
Transparent. D. 95 standing at 1*7511)., which was the richest 
sample noticed for this cane in 1903. In the unfavourable 
season of 1904 neither Bourbon nor White Transparent 
reached maturity. On March 9, the Bourbon indicated 1*02 1b. 
sucrose, but the White Transparent only 1*29. D. 95, however, 
contained 1*73 lb. sucrose per gallon. 

After the rains in the beginning of April a retrogression in 
sucrose contents had already set in, for the Bourbon contained 
only 1*55 lb ; White Transparent, 1*45 : and I). 95, 1*07 lb. 

All samples examined were taken from the mill juice 
as obtained in the factory, which explains that not so many 
could be taken as would have been desirable. For the 
grinding of the Wiiito Transparent canes umuixed with other 
canes was avoided as much as possible, not only on account of 
the difficulty to keep up a regular feed of the mills but also on 
account of the poor quality of the megass fuel. 

Thus, there are three serious drawbacks preventing the 
White Transparent from being a successful competitor with 
the Bourbon, viz., poor sugar contents during the earlier period 
of the grinding season, difficulty in milling, and poor quality 
of the megass as fuel. 

The promising seedling I). 95 is free from these drawbacks. 

It is only fair to state that another Usine of the Trinidad 
Estates Co., * Caroni,' succeeded in overcoming the difficulty 
experienced in milling the White Transparent with the help of 
a cane slieer and double crushing, and the satisfactory extrac¬ 
tion of 72*5 per cent, from the weight of the oano was secured. 
Maceration of the megass was used. 

The question, which oano is to replace the Bourbon where 
the latter has failed, is a very difficult one, for I believe the 
majority of our planters still share the opinion expressed two 
years ago in Domorara, that so far no seedling cane has been 
grown which, in all-round good qualities,is equal to the Bourbon. 
Atthesamo time, nobody wiU deny that the seedling canes 
have special merits peculiar to thern^as is fully shown in the 
results published by the investigators . connected with the 
Imperial Department of Agriculture, 
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ANALYSIS OF JUICE 

from White Transparent and D. 95 compared with 
Bourbon ground at tum same period. 



Bourbon. 

Whito 

Transparent. 


D. 95. 


Date. 


U 

V 

. ft • 

„ a 
os o 

I’Sa 

P P oj 

x § &o 
ft 

w O 

8 8 
5 u 

® a 

© „ • 

£ -p 
* * 
ft 

© 

. a 
p rr p 

p 3 ce 
X g M 

Pi 

Glucose 
per cent. 

It; 

P GO 

$•$ 
ft * 

<D 

5_i fl 

rfJE 0 
^ fl ft 

a 2 «s 

QO § tc 

ft 

© *s 

cn m 

8 8 

5 r. 
a s, 

1D01. 

March 1 ... 

9-1 

1-58 

1-65 

7'8 

1*29 

1*77 

10*5 

1*90 

1*16 

April 10 ... 

9*2 

rot 

1-54 




8*8 

1*47 

0*94 

„ 26 ... 

9*7 

1*69 

1*51 

... 

... 



over 

1*81 

ripe. 

0-70 

May 7 .. 

9-7 

1-70 

1-42 

10*2 

1*90 

0*65 

,, 

3 *08 

0*72 

110,L 










February 21 

8-7 

1-50 

1-69 

7*6 

1*27 

1*25 

... 

... 

... 

March 14 ... 

0-3 

1*62 

1-45 

8*5 

1*42 

1*51 

9*0 

1*62 

080 

April 4 ... 

0-6 

1*69 

1-29 

9*0 

>•58 

1*50 

10*0 

1*79 

0*62 

' May 2 ... 

9*9 

1-78 

1-10 

9*0 

1*83 

0*40 

9*7 

1*76 

... 

4 ... 

9-0 

1-77 

1*17 

10*4 

1*92 

0*90 

... 

... 

... 

JUOJ. 










February 26 

9-6 

TOO 

1-35 

8*9 

1*56 

HO 

... 

... 

... 

March 13 ... 

9*5 

1-67 

1-34 

... 

... 

... 

8*8 

1*51 

1*25 

. April 20 ... 

9-5 

1-72 

135 

... 

... 

... 

9*4 

1*70 

1*13 

„ 29 ... 

... 

1-72 

1*54 

... 

... 

... 

9*3 

; 1*69 

0*70 

May 6 .. 

0-9 

1-88 

1*07 

9*6 

1*74 

0*90 

9*0 

i 1*75 

0*97 

„ 26 ... 

9-7 

1-75 

0*87 

... 

... 

... 

10-0 

i 1*95 

0*45 

am. 










March 9 ... 

9-2 

1-62 

1*40 

7*9 

1*29 

1-72 

10*1 

1*73 

... 

April 18 ... 

8-7 

1-55 

1*47 

8*4 

1*45 

... 

2*5 

1*67 

1-22 

May 14 ... 

8-8 

1'40 

1*40 

8*2 

! 1*46 

•• 

... 

... 

... 
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RETURN 

in BotntuoN, White Transparent and D. 95 in 1904. 



Bourbon. 

White 

Transparent. 

D. 

05. 


Acres 

out. 

Tons 

cane 

per 

acre. 

Acres 

cut. 

Tons 

cnne 

per 

acre. 

Acres 

cut. 

Tons 

cane 

per 

acre. 

Section A . 







Plant Canes ... 


... 

21*1 

30*52 

S3 

32-85 

| 1st. Ratoons. 

25 

9*25 

287 

20-73 

42 

21-27 

1 2 nd. Ratoons .. 

LSI 

17-53 

100 

11-36 

m 

20-90 

Total 

176 

... 

607 


209 

... 

True average 

... 

10*35 

... 

23*07 


24-00 

Section &. 







Plants . . 

30 

24-93 

77 

25-10 

... 

... 

1st. Ratoons . 

55 

20-23 

32 

10-38 

1 

,. 

2nd. Ratoons . 

148 

14-27 

... 

... 

1 

... 

Total . 

233 

... 

109 


.. . 

... 

True average 

... 


... 

22-75 


... 

Section C\ 







Plants .. . 

61 

19-25 

07 

22-04 

... 

... 

1st. Ratoons . 

28 

15-33 

88 

18-40 

16 

1910 

2nd. Ratoons. 

102 

13 55 

34 ! 

17-03 



Total . 

101 

... 

210 



... 

True average 

... 

15*68 

... 

20-15 


... 


RECAPITULATION (TONS CANE PER ACRE). 



Plants. 

1st. 

Ratoons. 

jg 

o . 

tJ0>—j 

C6 5 

® B 
> s 

' 

CO 

3 ? 

Bourbon . 


16-42 

15-34 

16-43 


White Transparent... 

27-53 

19-88 

15-15 

22-35 

085 

D. 05. 

32-85 

2008 

20-88 

2305 

225 
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DISCUSSION. 

The President : In connexion with sugar-cane experi 
ments wo have had presented to us this morning in a very 
summarized form results that have taken a considerable 
amount of time and thought on the part of the workers 
engaged therein, and it must be a source of very great satis¬ 
faction to them to find that wo have made substantial progress, 
not merely in regard to the raising of seedling canes, but in 
connexion with the application of manures. As the result 
of the work which is going on, I am not without hope that 
we shall be able to place the sugar industry in the West 
Indies in a thoroughly good position. 1 think we may 
regard the experiments now carried on in the West Indies 
as having reached as high a standard as obtains in any 
part of the world. We do not propose to rest on our oars 
in this matter but to go on in the careful and deliberate 
manner ns.wo have in the past, and to present year by year such 
records as I think planters will be able to adapt to their own 
requirements, and to grow not only richer canes resistant to 
the attacks of disease, but to produce a larger amount of sugar 
per acre at probably a smaller cost. 

I should like to bring before your notice a paper which 
I have had printed for circulation at the Conference, giving the 
results of the cultivation of cane seedlings on Diamond estate 
in British Guiana. Experiments were carried on for Jour years 
with Bourbon and seedling canes, and Mr. Fleming, who has 
contributed the information, lias found that in 1901 the 
seedlings were 29 per cent, better than the Bourbon; in 1902, 
21 per cent.; in 1903, 14 per cent; and in 1904, 31 per cent. 

Seedling canes have proved of very considerable value to 
planters : whether they will prove so in every case, we cannot 
say; we must leave it to the planters to adopt in every 
case that which they find to be more remunerative. 

SEEDLING CANES AT DIAMOND PLANTATION, BRITISH GUIANA. 

The following interesting information in regard to the 
experimental cultivation of seedling canes at Diamond planta¬ 
tion U taken from a letter received from the Manager, Mr. John 
M. Fleming, dated March 21 last, which was published in the 
Agricultural News , Vol. III, p. 180. Later information, relating 
to the year 1901, was contained in a letter dated December 14, 
1904 

- Foi tho short grinding just completed hero last week, 005 
acres of Bourbon and 104 acres of B. 208 were reaped. All of 
these canes suffered from a deficiency of rain in January to the 
middle of March, when they were young, and later on. from the 
middle of April to the middle of July, from excessive wet. This 
made them stunted, and in the arrowing season almost every 
individual Bourbon cane flowered: B. 208 arrowed more than in 
the previous year, but still not nearly to the same extent as 
Bourbon. It exhibits, however, a marked tendency to sprout 
at the eyes after the arrowing period. 
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1 The Bourbon cane yielded an average of 1*91 tons sugar 
per acre : tho B. 208. 3 ions per a cue, or about 57 per cent. more. 
This is a\eiv much gtcuter diitoicncc than I have hitherto 
observed, and due to the stunted ciop of Bourbon. It is an 
interesting lecoid, but by no means expresses the comparative 
values of the t\\ o vai iet les in a yeai mot e suited to the Bourbon. 
The quality of cane juice fuom each was excellent, and far 
better than is usual in Demeiaia. 

'The foPowing table gives the lesult*- of growing Bourbon 
and seedlings for the yoais 1901, 1902, 1903, and 190i on this 
plantation 



1901 


1902 


Acres. 

Tons 

V\<‘i 

A ues. 

Tons. 

Avei. 

Bom hou 
Seedlings 

2 ill 2 20h 
1,073 IIS2 

(>,7.r> 

3,215 

2 31 

2 00 

2,701 •1102 
1,317 277 

0,101 

3,700 

2*31 

2*81 

Tot il 

3,osr> 2')» u,«no 

2 W 

1,100*030 

10,170 

2 47 

Seedlings 
beltei In 

20 poi cent. 

21 pei cent. 


1003 

1901 


Acres. 

1 

j Tons. 

Aver 

Acu*s. 

Tons. 

Aver. 

Bom bon 
Sc odiums 

2,Si)oM)07 7,101 
1,870*207 5,331 

1 

2*18 
2 83 

2,000 072 
1,882*017 

0,050 

5,550 

2*2 4 
2*05 

Total 

i 

1,773-03112,323 

2*02 

1,581 110 

11,000 

2*53 

Seedlings 
bettor Ity 

j 11 percent. 

31 per cent. 


The following is a Author expression of opinion from 
Mr. Fleming in regaid to cano B. 208 

*B. 208 is in my opinion tho best cane you havo given us so 
far. I have just finished reaping nearly 100 acres of it, and not* 
withstanding the fact that after they \tere planted in January 
1903 they encountered a sovore drought and some months later 
au exceptionally heavy rainy season, and were in consequence 
not a heavy crop, they were still a long way better than 
Bourbons grown under similar conditions. An objectionable 
feature o[ this variety is a marked tendency to sprout at the 
eyes after tho arrowing season, or when its growth has from 
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any cause been temporarily checked. A very strong point in 
its favour is that in every trial I have made of it I have 
invatiably found the juice of excellent quality.’ 

With regard to the results for 1004, Mr. Fleming writes :- 

‘Taken with the results for the Jhree preceding years, this 
goes a long way to prove that in the propagation of cane from 
seed lies a ready means of obtaining vaiietics superior to the 
Bourbon, hitherto generally grown i.i Demcrara.’ 

The Hon. B Howell Jones (British Guiana): There is one 
question in connexion with the papers read this morning on 
the results of recent experiments with seedling canes on which 
I should like to have an expression of opinion, and that is the 
quality of the canes for manufacturing purposes. It is 
a question of great importance to us in British Guiana whether 
the megass from certain seedling canes will produce a sufficient 
amount of steam to drive our works. Our experience with 
many of the seedling varieties is that the megass when put in 
the furnaces damps down and ref ns to burn. That has been 
attributed to the furnaces, but experience shows otherwise. 
The question is now receiving a good deal of attention from 
Professor Harrison, and I had hop id in attending this Con¬ 
ference to have heard some expiossiou of opinion on the 
matter. 

Professor d’ Albuquerque explained that in the experi¬ 
ments carried out at Barbados with a view of determining 
whether or not a particular variety of cane was a good cane, 
its milling qualities were always inquired into and determined. 

Dr. Francis Watts (Leeward Islands): In muscovado 
factories very little precise information is obtainable on this 
point; but the megass from tlio Bourbon cane considered 
more suitable for furnace work than any of the varieties. 

Mr. E. W. F. Englisti (British Guiana): The Sugar-cane 
Experiments Committee of the Bond of Agriculture requested 
me to make inquiries as to the milling properties and qualities 
of megass of seedling canes but the returns sent in render it 
very difficult to come to any ctmcliu ions, the results being so 
widely divergent. 

The Hon. S. Henderson (Trinidad): In this country 
considerable difficulty was found in the milling of tho canes, 
the varieties being White Transparent and a few seedlings. 
That difficulty was shown to bo due to singlo-crusliing mills. 
The fuel question still remains a voiy vexed one. Tlic furnaces 
in use may be responsible for it. 

The President: Professor Harrison in a recent report 
suggest** that the difficulty might be overcome by crushing 
different varieties of canos together and by using ci ushers 
before the rollers. 
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ERRATA. 

Pago 80, line 27, for natural read native. 

„ 83, lines 21 and 25, for cabouse read cahouse. 

„ 85, line 14 from bottom, for Nima read Mina. 

„ 86, „ 13, Jor gymnopthalma read gymnophthalma. 

„ „ „ 20, „ nibs read webs. 

„ „ „ 82, „ Cartharopega read Oartharopoza. 

„ 88, „ 11 from bottom, for Orbalda read Ortalida. 

„ 89, „ IB, for branches read beaches. 

„ 90, „ 17 from bottom, Jor black-billod read black-bellied. 
„ „ „ 12 „ „ „ Hiniantopus read Ilimantopu®. 

„ „ „ 10 „ „ „ Dowitcbu read Dowitcher. 

„ „ „ 2 „ „ „ Chirps read Chips. 

„ 92, „ 15, for Bridgway read Ridgway. 

„ 301, in lasc column of table, insert decimal points after first 
figure whore omitted. 
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List of Staffs of Colonial Establishments. 


BARBADOS, 

Botanic Station . 

Superintendent. J. R. Bovell, F.L.S., F.O.S. 

Clerical Assistant. C. E. Stoutk. 
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List of Staffs of Colonial Establishments.— (Continued.) 


SI'. LUCIA. 

Botanic Station. 

Agricultural Sup'dout ... J. C. Moorm. 
Foreman. Klias Huckmiuk. 


Agricultural Experimenti* and Education. 


Agricultural Instructor .. 
Oflicer-in charge of Agii- 
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Guonun S. Hudson. 
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ST. KITT’S-NEVIS. 

Botanic Station, 

Curator (Acting) ... F. R. Shepherd. 

Foreman ... .. ... H. Holder. 

Agricultural Experiments and Education . 
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B.Sc., F.L.S. 

William Harris, F.L.8. 
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WijJwiAM J. Thompson. 
F. N. Isaacs. 
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List of Staffs of Colonial Establishments.— ( Concluded.) 


JAMAICA. - (Concluded,) 
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Government Analytical anil \ Herbert R. Cousins, M.A., 
Agricultural Chemist ( D.Se. (Oxon.), F.O.S. 

Assistant Chemist . H. S. Hammond, F.O.S. 
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TRINIDAD. 
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Overseer (St. Clair) . 

Herbarium Assistant. 

Agricultural Instructors 
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John II. Hart, F.L.S. 
F. Evans. 
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William Leslie. 
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Birds of St. Vincent (con Id.) 
Ceryle alcyon, 88. 
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Parrots, 83, 88,05. 
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Birds of St. Vincent (contc 7.) 
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Vireo calidris, 87. 

Wall bird, 8(5. 

Water thrush, 80. 
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Phytophthora, 311. 
Thielaviopsis etliacetiens, 
300. 

Tricliosphaeria sacehai i, 
300, 307. 

Witch broom. 290. 311. 
Dominica, exports oi cicao 
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F. 

Fans use of, in cold storage, 
110, 120, 121, 122, 123, 128. 
Fish cuiing, at Barbados, 302. 

- trade. 303. 
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Hydrometer, for ascertaining 
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Imperial Institute, Bulletin of, 
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-, sugar-cane experiments 

in, 300. 

Lemon industry in Sicily, 03. 

— peel, pickled, 00. 

Lemons, cost of packing, 08. 

—, essence of, 71. 
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—, season for planting, 00. 
Lowtoii-Brain, L., West Indian 
Anthracuo^c of cotton, 178, 
Lime industry in West Indies 
300. 
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— peel, pickled, 09. 

Peuicilliuin rliizopus, 257, 

Posts, fungoid and insect, (sec 
Diseases of plants). 


P. 
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Cueurbitaeeae, 4. 
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105 


Starches; West Indian 
(could .): 
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shade, 5, 10, 24. 
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Legumino^ae, 3, 22. 

Mangifeia indica, mango, 3. 
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Museae, 13. 
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-, cost of, 199. 

- -, production, 201 

-, molasses, 205. 

Hawaii, expenses, 280. 
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Sugar Industry, (contd.) 
Hawaii, irrigation, 270. 

—, manuring, 200. 
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—, preparation of soil, 250. 

200 , 202 . 

—, ratoouing, 205. 

—, stripping, 201. 

—, yield, 277. 
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tages and disadvantages, 
197. 
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grass, 100, 107. 
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